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V 

It* Is with extieme regiet that we recoid the death* 
mi Novernher /<h, after only a few (lavs’ dlne.ss* of Ml*. 
Hmiy rhiuh's Hill, Inspector-Crenei al of Forests to the 
Uouuument of I ml in 

Mr Hill left India in April bust an nine months’ 
leave, and when the news of hi* death was telegraphed, 
letters wntten ns late as the 31st October, apjiarently 
in the hest of health and spirits, had just been leeeived 
from him announcing his intended return to India 
at the close of the present month. 

By his untimely death the Forest Department 
has been depi ived of a He ’ ’ tonal 

co n Vrfdi<T UMlts ' 

i« , eminent and very widt 28912 MMUt( Bbrd 

to lobe; while many of nan HIHlHI - per¬ 
sonal friend. He was the ett |ARl Beer 

who combines and maintah ......ilsb* 


28912 
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^ed enthusiasm for his work with a keen love of sport. 

V Mr. Hill, who was born in 18,12, was Belected for 
the Indian Forest Service in 18011, and received his 
professional training at Nancy, lie joined in Ondh 
in December 1872, and after a short pet tod of service in 
that province, was attached for two years to the Forest 
Purvey Department. He was then transferred to 
Burma, where he became Oonservalor of Forests of the 
Teuaaserim Circle in 1881. In 1883 he was transferred 
to the charge of the Pegu Circle, and in 1885 to Lahore 
as Conservator of Forests of the Punjab, This post be 
held till 1887, when on the annexation of Upper Burma 
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he was appointed to the forest charge of that province, 
being at the same time es officio Secretary to the Thief 
ConimiRHioner of Burma in the Forest Department of 
Upper Burma. In 1889 he officiated us Inspector- 
General of Forests, and on return from furlough in 
1893 becnme Conseivator of the (Vntral Uncle of the 
North-West Provinces. In 189o he again officiated as 
Inspector-General. In 1898 he let urned to Burma as 
Conservator of the Western Circle, and in the following 
year was appointed Conservator of the Hehool Cirela 
and Director of the Imperial Forest iSehool, which post 
he shortly aftei wards vacated in order to act tut 
Inspector-General of Forests. In 1899 he was deputed 
for six months to the Straits Settlements to advise the 
Ad ministration in regard to forest, matters in that 
colony, and on return to India he succeeded i\lr. 
Kibbentropns Inspector-General of Forests iti 1900. 
While on leave some years ago Mr. Hill prepared for 
H. M.’s Commissioners of Woods, Working Flans for 
the Forest of Dean and the High Meadow Woods. - 
plans according to which these forests have sinea 
heeu managed. 

The Gazette of India of the 12th December contains 
the following notification i— 

44 The Governor-General in Council has received 
with much regret the intelligence of the death in 
England, on 7th November, of Mr. Harry *" ' Hill, 
Inspector-General of Forests. * r 

44 Mr. Hill entered the Forest Department, in 
December 1872, as Assistant Conner vat or* and after 
officiating on several occasions as Inspector*!leneral 
of Forests, was finally confirmed in that important jwwt 
in November HhO. Much of his earlier scivice wan 
spent in Burma, where the arduous task tell to him 
of organizing and developing an effioient system of 
fores tad m i i j i b l rati on in the Upper Provinces after their 
annexation. As Inspector .General, his wide experience 
of Indian Forestry was of great value to the Govern¬ 
ment of India. 

Mr. Hill’s premature death removes one who 
worthily tilled a responsible office, and the Governor- 
General in Council desires to place on record lue sense 
of the loss which the public service has sustained*" 
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Treatment of the Sandal Tree. 

By Sir Dim rich Brandis, K.O.I.E., F.R.S, 

Mr. Bvrber's paper on the sandal tree in the Indian Forester 
of .September last has interested me. That this Dee is a root pnm- 
f»ite won ehtablished m 1871 by tlie late John Neott, then Curator 
of the Koval Botanical Gulden, Calcutta, in a most important 
paper on huruntkncecr and other palasites. (Journal of the 
Agricultural and Horticultural Society, Calcutta, Vol. II, p. 287). 
This paper has not leceived the attention in England which it 
deserved. Mr. Barber himself appaiently had not Reen it when 
he wrote. In other countries, however, it has been fully appreciated. 
Count SolmH Daubach, who in 1887 had published bin researches on 
Theninm and Om/rh, both root paiasiteR of the Order Santalacece* 
gave in the Hot"niche Zeitnng for 1874 (pp. 128 and 144; a full 
account of Scott’s paper, including a transition of that portion 
which relates to Santa'nm. The microscopic examination by 
Count Solms Daubach of Sandal haustoria sent him by Mr. Scott, 
whereby its roots attach themselves to the roots of other plants, 
showed a htructuie in all essential points identical with that of the 
haustoria of ! Ihettinm . In Englernnd I'rantl Naturliche Pflanzen- 
fatnilion (Siintatcaefr) III. 1. 204, and in the article on Santalum 
album of Kohlet's Medizmalpflanzen (Vol. Ill) a detailed review 
of Scott’s reseaiches will he tound. In 1872 and 1873, when I was 
working at Kew on the Forest Flora of North-West and Cential 
India, Scott's paper of 1871 was not known to me, and the reviews 
mentioned above apjieared much later. 

It will interest the readers of this paper, that Charles Darwin 
had a very high opinion of John Scott’s scientific wotk;, while he 
was a gaidener# 1 the Edinburgh Botanical Gardens, before going 
out to India. < -tter to Asa Gray, December 1861, in Life ana 
Letter# of Charles Darwin , III, 300.) 

Scott established the root connection between Santalum, 
album and species of Saoohavum t Bambaaai ns well as a number 
of palms. To palms he paid special attention, because he had 
noticed sandal treeH growing with unusual vigour in the vicinity of 
Arenga. Among Dicotyledons he examined the root connection 
with two species of Hepiapleurwm and Inga duloie, , 

In regard to Jfeptnpleurum, the following extract from Mr. 
Scott’s paper is worth quoting here:— 

“ With the Araliacece I had most demonstrative evidence: 
ftrta in a vigorous old tree of sandalwood growing in the vicinity 
of a large specimen of JHfeptapleurum umbraouliferum , which I 
had occasion to cut out, A few months after this I was surprised 
to find the tree nearly destitute of leaves and altogether in a most 
unhealthy state, though for some time, after the ivy wort had been 

*ll«gaumtt gttufsa Solm* Laab&oli, Rnjatund MadwokUiruf 
Phanerogams a, inFrlngshslm JahtWieuer tlir wUkeaaqkaftllobe 
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temoved, no changes had been observed. This, however, was 
probably due to the strong vitality of the ivy wort’s roots, w Inch may 
have remained fresh for weeks after the stems had been eut out. 
The tree has since made poor and weak growths, though always 
yielding an abniulancc of flowers; and now the foutth year -it 
seems to he acquiring fresh vigour, probably from having formed 
new root attachments. The turomi ease was of a young t roe, 1 ft hi t 
in height, and growing from the midst of n bush ol //rp/n/i/f tmtni 
venules am. The latter having been eut out, flu* young Munhdwood 
tree shortly after lost the whole of its foliage and was for fully two 
years afterwards in a most unhealthy state. 1 ” 

If I correctly understand Mr, Barber, he has established the 
root connection of Santa! am with OuButvrinn and Lantann. 
Hence it is evident that the sandal tree lives and thrives while its 
roots are in intimate connection with the roots of many other 
plants belonging to different outers anti having ditVeient {.tincture 
and organization. FoiesterH in My sole ami (’oorg ha\e long known 
by actual experience, that the tree thrives well when glow mg in 
company with Cuminrina and La h tana. But they have ubo 
known that it flourishes when growing in hedges and among shrubs 
where no Oamtariua or Lanlana is near. 

The sandal tree most probably takes up a large proportion of 
those mineral substances which it. requires, not. directly fiom the 
soil, but through its haustoria from the roots of thone plants with 
which it lives. It is well known that plants do nw take up 
indiscriminately all substances which are offered to their roots in 
a soluble Btate, they have the power of selecting those substance* 
which suit them beat. The majority of trees and shrubs, for 
instance, leave soda salts alone and take up instead potassium 
salts from the soil. The coffee bush takes up a large proportion of 
magnesia, the bamboos take up enormous quantities of silica, and 
tobacco extracts lithium from soil, in which this element is present 
in the most minute quantities. Doubtless, therefore, there are only 
certain species which are capable of furnishing those mineral salts 
which sandalwood requires. But we have seen that, these specie* 
are Very numerous, and tliat they belong to a largo number of 
different natural families, 

It is also probable that the sandal is not wholly dependent 
upon its companions for the supply of the mineral salts it 
requires. Some root parasites, I believe, are entirely without 
those fine hairs on the last ramifications of the roots which, by 
attaching themselves firmly to the minute particles of the soil, 
With the aid in many cases of acids secreted by them, take xyp 
mineral substances from the soil. It will be important to 
ascertain whether Santalum album has effective root hairs or 
not, for on this fact depends the question, to what extent the tree 
has to rely upon its companions for port of its nourishment. 
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Mr. Barber’s communication is, I trust, the forerunner of 
important publications regarding this, subject. He is familiar 
with the methods of anatomical and physiological research, and 
though the fact of the root union of the tamlnl tree with immer* 
ous species has been established beyond doubt, many questions 
remain to he solved. On the present occasion I would mention two 
questions of great practical import inee: A’mtf, has the tree effec-* 
five root hairs, and is it capable of taking up directly from the 
soil a portion of the food it requires? Seooinf which species are 
the most useful companions of the sandalwood? 

Koadeis of this paper will doubtless be struck by the fact 
that Catuiai in a equhehfolia is not a native of the Western 
IVniufiula, and thac itantalum album only made the acquaintance 
of its present useful companion about lit) or 40 years ago. The 
experience of the plantations near Bangalore show, I undejstand, 
that the union with tins species is most beneficial to the sandal 
tree. On the Nilgiris in 18H2, chiefly near Coonoor, the woods 
of Ameiti m?hntt),rt/lo>i were attacked on a large scale by Indian 
species of LornnthuHy whose acquaintance the Anstialian Aomin 
had not previously made. In this case however the Lora nth us 
did serious itijtny to the Acat'itt,- -it killed many trees 1 believe. 

In the plantations near Bangalore, Mr. Bigot infoims me that 
the OaHnarinn trees all die oft' together, when aged about 25 
years, and that fears are entertained for the sandal after the loss 
of its eonqMinion. An underwood of Lavtnna might he tried, 
but apparently it is feared that it may prove a dangerous friend, 
that it may outgrow the sandal and smother it. There would 
not, however 1 suppose, be any difficulty if matters are 
methodically managed, iu periodically cutting back the Laulava 
and thus compelling it to grow as underwood under the sandal 
trees* 

If my memory does not fail me, Cm w/a anricnlata (Tangtdu) 
is frequently found associated with sandal in Mysore and Ooorg* 
If so, experiments should be made to sow the two together. This 
species of Otmia is a valuable plant, hence I mention it. Also the 
seed of other shrubs or trees found in places where sandalwood 
grows should la* sown with it experimentally. Foresters in Mysore, 
Ooorg ami adjoining districts of the Madras and Bombay 
Presidencies will know how* to make these experiments. One point 
is inqiorlant, such experiments must be under uninterrupted 
control by a competent and intelligent Forester. Hence they must 
be made in a garden or in a lot eat nursery, Provided these 
experiments are continued steadily with Ryatem and method, they 
will show in a few years which companions suit the sandalwood- 
beat, and then I fully anticipate that the progress of sandal 
plantations will be steady and satisfactory. Misfortunes, such, 
as the spike disease, will always happen, but the tpruoe awl 
pine forest* of Germany continae to flourish in spite of tni> 
ravages oi the Hun and of Qustropuoha Pint, .*> 
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Like the oak, the laTch and other trees, which require tnneh 
light, the sandal thiives best when the ground is corned by a 
dense underwood, and the fact of its being a root parasite makes 
such underwood a necessity. But it muni have room to develop 
a crown, and that crown must be exposed to the light. These 
facts, I believe, are now universally acknowledged, ami if they 
are steadily home in mmd by those who have to cultivate this 
important tiee, the result doubtless will be favomable 

By self-sown seedlings the sandal tree propagates itself ho 
readily that all the present trouble might have been avoided if a 
sufficient area of sandalwood beating tracts had been set aside 
as Reserved Forest and had been efficiently protected against tire 
and grazing. Many years ago, I well remember, this plan was 
stiongly advocated by the itovemment of India. Howevei, ns far 
as E know, no action except on a very small scale was taken in 
this direction by the loeul authorities. Under these circumstances 
there ii> no help for it, sand ilwood must now be raised by sowing 
and planting on a large scale. 

The Insect World in an Indian Forest. 

By E. P. Siebbjnu, F.bS., F.E.tt. 

(Oontinued from Vol . XXVIII, £>,( 431 .) 

PARr TIL 

Order III .-HYMKNOPTKliA. 

In the adult insect there are four membranous wings present, 
which have no scales upon them, are usually transparent and never 
very large, the hinder pair being smaller than the front ones j 
the cells formed by the nervures in the wing are irregular in six* 
and form and never very numerous (leas than twenty on the front, 
than fifteen on the hind wing). Mandibles are conspicuous even 
when the other parts of the month form a proboscis or sucking 
tube. The females are furnished at the extremity of the body with 
either a saw, sting, or ovipositor} these parts may he either 
withdrawn into the body or may be permanently protruded. 
Metamorphosis is complete. In the pupal stage the parte of the 
perfect insect are seen nearly free, each covered with a very 
delicate akin. 

The Order Bym«nop1em includes the wood-wasps, saw* 
flies and gall-flies j the numerous tribes of the Ichneumon flies 
and Chalcid flies and the ants, bees, and wasps. It is a large 
Order, in which a very large number of species remain to 
he discovered and described, and this is especially the case in 
India. In the adult insect the head is snort and broad and 
deeply constricted off from the prothorax and never sunk into it? 
sometimes it is attached to this latter by a stalk-like process. 
The mandibles are powerful biting organs and the proboscis is at 
times of some length, it being used for sucking up meet liquids 
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into the mouth. The prothorax ia but feebly developed, the doraal 
portion being separated from the ventral half, the former being 
firmly fused to the mesothorax, whilst the lower portion (with the 
first pair of legs) is movable. Mean- and meta-thorax are usually 
immovably united, but in the saw-flies and wood-wiu.pt> they are 
freely movable. The legs have large coxm and the trochanter is 
often divided into two joints (in the Teuthredinidw, UrocerldcPt 
Gynipidw and Ichimmonida) ; the tarsus is five-jointed, the 
first joint being longer than the following ones. The upper 
and lower wings are connected hy a row of small hooks which 
fix on to ttie stout curved edge of the front wing, the two wings on 
one side thus acting as one piece. In all but the Teuthredinidce 
and Uroceridce there is a deep constriction between what appears 
to be the thorax and the body.* The abdomen is thua said to he 
etalked . The eggs when being laid pass through the hollow 
.stabbing or boring apparatus at the end of the hody of the 
female, in many cases a prick or cut being made in an animal 
or plant with this instrument for the reception of the egg. This 
apparatus may also serve as a sting (#*.*/. in the wasp • The grubs 
are usually white in colour and blind; only in the Trnthrtdinidaf 
and the (Jroceiidw do they resemble the caterpillars of the 
Lepidoptrrii (butterflies and moths). The larvie often form 
cocoons to pupate in. One of the most remaikable facts connected 
with this Order is the prevalence of parthenogenesis (or the 
production of young by the female without the concurrence of 
the male) in a considerable number of widely separated species. 
In some membeis of the Order it is believed that the reproduction 
is entirely parthenogenetic. In the gall making Gynipidce 
parthenogenesis is frequently accompanied by alternation of 
generations, a generation consisting of two sexes being followed by 
another consisting entirely of females, which in its tarn gives rise 
to a bi-sexual generation. 

This Order consists of two very distinct Rub-orders dependant 
upon the manner in which the abdomen is joined on to the thorax, 

X. —Hymmopiera $«m'4u>Aw2r<M.~ Inseote with the abdomen 
broad at the base, its first segment not completely joined to the 
thorax. 

II.— •Bymenopkwa I’itiolnla. — The abdomen conneoted with 
what appears to be the thorax by the slender joint forming a 
marked constriction between the apparent thorax and the 
abdomen, 

I—Hymenoptbra’ Sessiuventres. 


The abdomen is not stalked but is nearly continuous in out¬ 
line with the thorax. Trochanters are divided into two portions. 
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The saws or boring apparatus at the end of the body of the female 
are concealed or only just visible. The larva has three pairs of 
thoracic legs and often numerous abdominal ones. The food is 
vegetable, some species feeding in galls on plants, others in 
•the interior of twigs, whilst others ngain bore into and live in the 
hard wood of trees and shrubs The majority, however, live upon 
the leaves of plants. Those which live in wood resemble 
coleopterous larvae in appearance, whilst the species living and 
feeding upon leaves resemble the leaf eating lepidopterous 
caterpillars. 

Family Ckphidab (the stem saw-flies). 

Slender insects with a weak integument and slender antenna'. 
The female bears a saw at the end of her body. The lat va> live in 
the stems of plants or in the tender shoots of trees and shrubs. 

Little is known about these insects iti India. One, however,' - 
an unknown species—ha^ been found boring into the basis of the 
young new needles of the deodar in the spring. The needles 
develop on the branches in small rosettes, and if these he exntnined 
when attacked by this minute insect, they will he seen to have 
swollen up at their bases in such a manner that the needles 
coalesce at the bottom A closer examination shows that the 
swelling is convex on the outside, concave on the inner one. ami in 
this small concave elliptical depression a tiny orange grub will he 
found. This is the larva of this small ceplud. The irritation set 
up by its feeding operations causes the swelling at the base of the 
needle, and from four to six weeks are spent in this stage of its 
existence. The pupal stage is a short one. and about the middle 
of June or beginning of July the tiny brilliant metallic blue fliea 
issue. The length of this insect is ^th of an inch only. The 
attacked rosettes turn yellow and die, and occasionally a consider¬ 
able amount of defoliation is accomplished in this manner on, 
young saplings. 

Family Rmucidas or Ukoofrida? (Wood-Wasps). 

Large insects of bright conspicuous colours; the female Is 
provided at the extremity of the body with an elongate, cylin¬ 
drical, boring instrument. Antenna* nro filiform and elongate} 
the abdomen has eight dorsal plates, and the tibia of the front 
leg is provided with a spur} the anal lobe of the posterior wing ia 
i(arge. The larvce live in wood, in which they gnaw long winding 
passages; they are blind yellowish-white grubs, with three pairs of 
short thoracic legs, but have no abdominal legs. 

Until the present year our Indian Forest Siricidtv were 
unknown. Thejife-history of a Siren sp„ a raagnifioent insect 
npt unlike the well-known and oft-quoted Siren gigas of Europe, 
has been reoently discovered and partially worked out by tho 
writer and will be described shortly nere. # 

-- ■ — 'rr - ~ f ,i f ■ ~ j—i—rv ^ r — ~ 1 ~~*t f||l w ■ - _■ . u .. r .. . . . .. | 

L * * VwHriuUev »coountfsee ‘Day art mental Notes on inwots that afoot I'omtry. 

jffOii p< ftftu pliMpsi Va1| 
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Sirex sp. is a large handsome insect, ihe general colouring 
of the male being a deep metallic bine, green, and rich chestnut;, 
the wings having a coppery sheen on them. The female is a (lee]> 
metallic green on its upper am face. The grub is stout, thick, 
canary yellow in colour and about 1^ inches in length. The 
pupa is unenclosed in any cocoon, being pale yellow in colour. 

The female lays her eggs in the wood of dead spruce (Picm 
Moriuda, Link in the North-west Himalayas, drilling holes into 
the tiee by means of the auger and drilling apparatus at the end 
of her body. The larvie on hatching out bore winding gallevies in 
the wood, these galleries having no apparent definite direction. 
The grubs evidently spend more tlmu a year thus boring in wood, 
larva) of various size* being obtainable at any time. The larval 
tunnels are tightly packed with the wood sawdust passed through 
the body of the boring insects. When full fed the larva' change 
to pupa* at the end of their tunnel* with no special preparation, 
and the pupa is thus found lying naked at the end of the boring, 
the only free space unblocked with wood retuse in which is that 
occupied by it. The larva* pupate about dime, and fully developed 
images emerge in July. When ready to leave the tree the 
mature sirex bores its way out by a circular boring, an eighth of 
nn inch in diameter, drilled in the wood by means of its powerful 
mandibles, and it invariably chooses the shortest route to the 
outside, the gallery having, however, usually a slight upward 
direction * 

This insect is capable of doing the most serious injury to 
timber, as the winding galleries of the larva and the exit holes of 
the mature insect riddle the wood and make it useless for anything 
save firewood. Further study of the habits of this insect may 
show that it attacks other coniferous trees. 

Two, if not three, as yet undesoribed and unnamed species of 
the wood-boring XyplddrHdeo which belong to this family -have 
also been recently fotnid boring into spruce in a manner very 
similar to that pertainuble to the sirex. They are not unlike the 
latter, but can be recognised by having an exserted head, the latter* 
being separated from the thorax by a well-marked neck. They are 
also smaller. 

FaMTLY TENTHREDimDjB’ (SAW-FLIES). 

This is an - important family, but little is known about its 
members iu India and practically nothing about their habits. 
The perfect insects have a superficial resemblance to a large blue 
bottle fly, but can be distinguished by having the four wings 4 
instead of twothere are no spurs on the front tibia* of the legs. 
The larvm are very like caterpillars, having three pair? of thoracic 


_ * Ft'rfa a note on the Mbit* *f the larva) and adults of &trao 
Thalma by the author lo Nature of August 2ut, 1002. 
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legs and six to eight pairs of abdominal ones; in this they differ 
from lepidopterous caterpillars, which never have more than five 
pairs of abdominal legs. Saw-fly laivo? feed exposed on the leaves 
of plants in the same may as caterpillars, or they may live in galls, 
etc. 

* 

I have said that the life-histories of these insects have been 
very little studied in India until recently, hut one or two crop¬ 
feeding forms being known. Within the last year, however, three 
species, as yet unnamed, have been found feeding upon coniferous 
trees in the Noith-west Himalayan forests. Of tlieae one infests 
the deodar, a second the spruce, and the third the Htlver iir. 
Observations made on their habits show that they all feed upon the 
spring crop of needles of these trees, pupating some time in July. 
The larva are bright green in colour and about an inch or a little 
over in length. When feeding they take up a very characteristic 
position, which greatly aids in their recognition, for they coil the 
lower end of the body round the leaf upon which they are feeding. 
When full grown they change to pupa) within small light brown 
Elliptical cocoons, the covering of which is of parchment-like 
consistency, which they attach to a needle. In the case of the 
silver fir saw-fly the larva pupateB at the beginning of July, the 
mature fly issuing about the middle of the month. These 
coniferous saw-flies require careful study, as it is not itnproliahle 
that they will play a not unimpoifcant idle in the forest as their 
management becomes more intense. 

Almost every year a plague of green saw-flies make their 
aDpearance on rose buBhes in the Dclira gardens and strip iriany 
bushes of their leaves. The cocoon formed is attached to the plant 
by a fairly long silken cord. 

II,— Hymrnoftfra Petiolata. 

The hind body is connected with the thorax by means of a 
deep constriction, so that there appears to be a stalk between it 
and the thorax. This stalk may be long or short, but is always 
resent. This sub-order is divided into three series — 

1. Parasitica or Terebrantia, including the families Gyni* 

pidee, Gkalcidtx, lckneumowdai, and Braconidw,' 

2. Tdbulipbha— comprising the Ohrysididce. 

3. Aoulrata.— including the families Apidce, Diplopttra , 

jFosdoria and i?urwi 

Series t ,—Parasitica or Terebrantia* 

The trochanters (the second joint of the leg) are of two pieces, 

and the female it» furnished tWfch an ovipositor at the extremity of 
dr pony• 
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Family Cynipid® (Gall-flies). 

Small insects in which the abdomen is short and compressed, 
with an ovipositor arising from the ventral surface. The wings 
have only a few cells in them and have no stigma fa black patch) 
on the anterior margins of the upper wings. The antennae are 
straight and are composed of a few (12—15) joints. The lame 
live in gall«, either singly or several together. The female bores 
into the living portions of plants (stems, leaves, birds) by means 
of the spine at the end of the abdomen, and deposits an egg in the 
hole thus made; later on the plant tissue swells up in different 
ways owing to the initation set up by the larva feeding upon the 
tissues. The different forms of gall thus arising are characteristic 
of different species of insect. In many speoies a regular 
alternation of a parthenogenetic and a true sexual generation 
exists, the two generations being dissimilar and causing galls of 
very different appearance. 

Little is known about the life-histories of gall-flies in India, 
and the study of this interesting family greatly needs H>me 
energetic workers. 

Family Ciialcidip® (Chaloid Flies). 

These differ from the last family in having elbowed antennra 
consisting ot from seven lo thirteen joints. The wings are without 
a system of cells in them. The insects are frequently of brilliant 
colour, and remarkable form. They are mostly parasitic upon 
caterpillar^ and have been reared from several forest defoliating 
caterpillars in India, and probably tend to keep these pests in check 
to some extent. Undeteimincd species of this family have recently 
been found parasitic upon the larvae of Polygrapktut, Pityogeneu, 
and JScolytuB bark boring beetles in Blue Pine and Deodar trees, 
and as our knowledge of these insects increases, it will doubtless 
be found that they are us beneficial in the forest as they are in 
agriculture. 

Family Iciinkumonid® (Ichneumon Flies). 

The ichneumons are insects with a long slender body ami 
many-jointed antennae. The wings have a well-developed series 
of nervuros and cells in them. The female has usually a long 
protruding ovipositor. These insects are parasitic in their larval 
stages. The egg is deposited by the mother in the body of the 
caterpillar. The larva on hatching out is a little white legless 
grub, which feeds upon the fatty tissues of his host, the latter 
eventually dying of exhaustion, though it may have sufficient 
strength to turnlntb a pupa first. When full-fed the ichneumon 
spins itself up into a cocoon, which may be attached to the body 
of the dead caterpillar or may be free inside the pupal case of the 
host. It often happens that two or three eggs are laid upon the 
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caterpillar by tlie ichneumon fly and then several cocoons are 
obtained from the dead caterpillar or from the pupa into which 
it has changed. 

This family tli.ua performs a very important service in the 
forest by keeping down defoliating larva* and wood boring pests 
and in laot insect pests of all kinds. At the same time it is also 
injurious to some extent owing to the fact that it also lays its eggs 
and kills off useful predaceous ami parasitic insects. 

The members of the genera lihymn and Thai mm are among 
the moat remarkable of the Ichneumon flies. These insects have 
ovipositors of three to fonr inches in length, and are parasitic 
U}X>n species of the family Sivicitla* which, as above dchCiibed, live 
in solid wood. The following is a note on a portion of the life- 
history* of an undetermined species of Wif/mt or Tlutlema which is 
parasitic upon the Sirex sp. already described as infesting spruce 
iu the North-western Himalayas. The mature insect appears 
on the wing about the beginning of June. The female js a fairly 
large handsome insect, black with yellow spots upon the thorax 
and a pink spot on either side of each segment of the body. 
The insect is one inch in length with an ovipositor of one 
and-a-half inches. Dead mature insects have been found in some 
numbers in spruce riddled by the Sirex sp } the tunnels in 
which the ichneumons were found communicating with the sirex 
larval oneR in such a manner as to leave no doubt that the former 
was parasitic upon the latter. The larval and pupal stages of the 
ichneumon have nob yet been found. There can he little doubt 
that this parasite is of the greateat service in keeping down the 
numbers of the sirex. It appears to itself suffer when the wood 
wasp larva has gone very deep into tin* wood, ns the perfect 
ichneumon fly has then apparently not sufficient strength to bore 
its way out of the tree, and dies in the wood after having gone a 
certain distance.! 

* 

Family Buaconida-j (Bhacon Flies). 

These insects are very similar to the ichneumons. The 
antennae consist of many (nearly always more limn 1(5) joints, and 
the wings have a moderate number of cells in them. They can he 
distinguished from the ichneumons by the fact that the hind body 
tyas a much less degree of mobility of its segments and the upper 
wings differ, the series of cells running across the wing being only 
three in the Ichneumon idea, whereas they are fonr in the 
Braconids, and a centre cell behind 2 and 3 is divided transversely 

» - . . ... .. . . y . . .. J. 

* 7(d$ ft note on ‘ The habits of the l&vvas and adults of titrw and Ihalcua* 
by the author In tfahm of Angutt^Jst, 1902. 

t For a fuller account*see* Departmental Notes on Inioota which affect 
Vestry; No. 2, p, iflB, and pUtc Vli, 2. , . , 
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into two in the former, but is undivided in the latter. If these 
distinguishing characters are remembered the two families can 
always bo distinguished from one another. 

The habits of this family are similar to the last, it being be¬ 
lieved that they are nearly all parasites. Usually they attack larvje, 
but they are bred in great numbers from pnj ic and occasionally 
from images of other insects. The family requires careful study in 
India* where its members are probably of the very greatest service 
both in the forest and in the field. The writer has recently bred 
out bracon flies from two soolytid bark-boring pesta— Scolytas 
major, M. S. and minor, M. B —which infest deodar trees in the 
North-west Himalayas. The flies appear to lay their eggs in or on 
the larva) of the scolytus. 

Series 2.— Ilymmopl&ra Tnhnlifera, 

Trochanters undivided ; the hind body consisting of from 
three to five visible segments; the female with an ovipositor, 
which is usually retracted and envelopes a fine pointed Btyle. The 
larva) usually live in the cells of other Hymenoptera. This ia a 
small group in comparison with Parasitica and Acateata and is 
not of importance here. One family is recognised. 

Family Ohrysididas (Bury Wasps'!. 

Insects usually of glowing metallic colours, with a very hard, 
coarsely-sculptured integument; antennas are abruptly elbowed. 
The abdomeu ia of peculiar construction and allows the insect to 
roll itself up into a ball. 

Series 3.— Hymenoptera Acnleata. 

Trochanters undivided; abdomen consisting of six or seven 
visible segments j female has a retract!te sting. The bees, ants 
and wasps are included here. 

Family Apid/e (Bees). 

Usually very hairy insects, with elbowed antenna*; the parts 
of the mouth are elongated to form a protruaihle proboscis; the 
tibia) and tarsi of the hind legs are usually broad. 

Borne bees are social, i.e,) they form colonies of males, females, 
and winged workers, which are barren females. Other bees are 
solitary. In the social bees there is usually only a single fertile female 
in each nest,and when anew one is hatched the colony divides to 
form a new swarm. The bees build combs of wax arranged perpend 
dicularly, consisting of layers of hexagonal horizontally-placed 
cells, olosed at one end. The larvae occupy some of these cells, whilst 
others are becupied by the workers or used as storage cells for 
honey and pollen. The queen or fertile female lives in a special 
large cell. The honey is carried by the bees to the comb in thft 
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crop, whilst the pollen is kneaded up and carried in a depression 
in the tibia of the leg, which is surtounded by hairs and called the 
basket j this basket only occurs in the workers. 

In India there are several common colonial bees, Apia 
dormtcti the big bee which builds large liesls consisting of a single 
comb, either suspended to the under side of the branches of lofty 
trees or placed amongst rocks (this is the bee prcseut at the 
Marble Rocks near Jubhulporet. It can be recognised by its size 
and elongated body. Its sting in the hot weather is very poisonous, 
even causing dentil when iu dieted in numbers. A pin indioo, 
a smaller bee which forms smaller nests in hollow trees, holes 
in walls, etc., and the small bee, A pis floret, which is about the 
size of a small house fly, and builds a single comb in the open 
upon branches of trees, etc., its honey being peculiarly sweet though 
small in amount. The wax and honey of Apia dorrnta is sold in 
Indian bazars, os is also that of A. indiea to a smaller extent. In 
parts of the country a certain amount of forest revenue is derived 
from this source. Besides the various species of A pin there nr# 
several species of Triyona, a group of small stinglesa bees which 
build in old walls, the nest being formed chiefly of chewed resin. 

The Bumblerbeei 1 * closely related to the common bees; it Jives 
in small colonies in nests in holes in the ground ; each colgwy is 
founded by one large female, which lives through the winter. 

The females of many Solitary bees hollow out small cavities 
in the earth or in wood or build cells of mud, pieces of leaves, etc. 
In these cells they siote pollen or honey and lay one egg in each 
and then close up the cell. The larva* on hatching out feed upon 
the store of food thus provided. Amongst solitary bees the 
commonest forms in India are the mason bees, AfeffachUr, and the 
carpenter bee, Xylocopa. The mason been build cells of leaf or mud, 
and are to be seen at work in vernndnhs, out-houses, etc., in dry 
weather in many parts of India. They store the cells with honey 
or pollen and deposit an egg in each cell and carefully dose it up, 
leaving the larva to develop by itself. The Xylooapu contain 
some of thfe largest and most powerful of the bees. They are often 
black .or blue-black in colour, and several of them Imre inlo dry 
timber, and for this reason are called ‘ carpenter * bees, An Indian 
species bores into and riddles timber, such as beams and 
rafters of houses, tea-factories, etc., forming cells in the wood. 
Serious consequences occasionally follow the attacks of the 
Xylocopa, and a case came to the writer’s notice where the roof 
of a large tea-factory in the Duars had to be entirely replaced 
owing to the damage done to it by carpenter bees. 

Family Diploptera (vespip*!)—.(Wasps)* 

a . The wasps have a simple trochanter and angled antennae, 
reniform eyes and long projecting mandibles j the body is .stalked 
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and the insects are provided with a sting; the most distinguishing 
feature is to he found in the wings, which are plicate, ?.e., folded 
longitudinally down the middle when the insect is at rest. 

Rome of the wasps are solitary, others—amongst them the 
genus Vespa t which contains the paper-wasps and hornets— are 
social and live in colonies consisting of males, females, and workers 
(the latter being barren females furnished with wings), and they 
build ingeniously constructed nests, consisting of a paper-like 
substance composed of chewed wood or hark. These nests consist 
of one or more hotizontal combs, each composed of a number of 
prismatic hexagonal cells opeu at their lower ends. These con¬ 
tain the larva), which thus hang head downwards. The whole 
nest may be surrounded by a firm or loose covering. The larvi© 
are fed upon chewed insects. The whole population of the nest 
dies in the late autumn, with the exception of the young fertilised 
females. These survive the cold weather months and found a 
new colony in the spring, the completion of which is accomplished 
later by the workers which the female brings up. The adults 
feed chiefly upon sugary matter and fruit. 

The commonest Indian wasps are Polhtes hebreeus —a small 
yellow wasp with long legs, common in verandahs —Vespa affinin 
and Vespa velutma —which build large nests in the forest— and 
Vespa mrujnifica —a large insect building in hollow trees and 
possessing a powerful sting. 

Solitary wasps form cells in branches of trees in a similar 
manner to the solitary bees, and stock them with living insects or 
spiders, which they sting and paralyse. Having stocked the cell 
the female then lays an egg on the helpless inmate, closes 
up the cell and then dies. On hatching out the larva feeds upon 
the stook of living and fresh material thus provided for it by the 
female. A common one in parts of India may be seen stocking 
its mud cells with a green caterpillar. 

f 

Family Fossoria -(Sand Wasph). 

Smooth-bodied insects, often with long legs and very like 
wasps, from which they are distinguished by having their antenna) 
curled and not elbowed. The front wings are not longitudinally 
folded. In habits they resemble solitary wasps, constructing 
either cells of day or burrows in the ground or tunnels in the wood 
and stems of plants, In these they place the paralysed inseots, 
faying an egg in each. 

Others again, the Scoliidce, which are hairy insects, frequent¬ 
ly of large size, form no special receptacles for their young. They, 
are parasitic, and lay their egs in the larvse of other insects, whichj 
they first sting and paralyse in the position in which they find* 
them in their homes. These wasps are therefore to some extent 
beneficial. 
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Family Form ici(An is). 

The antenna are elbowed anrl the ants can he distinguished 
from other Hymenoptern by the fact that they have a «m- 
sh iction in the'stalk winch joins the abdomen to the thorax*. The 
trochanters are undivided. The individuals of each species are 
usually of three kinds males, females, ami aoikeih ; the latter 
have no wings, but the males ami females me usually winged, 
though the females soon lose their Hying organ*. They live 
in communities of various numbers, the majority being woibeih. 
Thelarvte are helpless maggots, fed and tendered by the woikeis or 
by the female. The pupa* aie enclosed in silken cocoons, these 
being the so-called ant’s eggs, which may lit* seen in line weather 
exposed on the top of the nest to the warmth of the sun’s rays. 

Ants build nests which consist of passages and chambers 
dug out in earth and rotten wood, stumps of trees, ole., or they 
build in leaves which they fasten together. The burrowing ones 
generally pile up the earth they dig out in hillocka above the 
surface level. 

The two moat important sub-families of the nuts are the For- 
mi tides, which have only one knot in their peduncle, the abdomen 
being not usually furnished with a sting, and the the Mj/imiriden, 
with two well-maiked knots in the peduncle, the abdomen being 
usually furnished with a sting. The large yellow bamboo ants 
G&cophylla smaragdina, Fabr., with yellow' workers and green males 
and females—which builds nests in trees by joining the leaves to¬ 
gether, and is plentiful in many parts of India, anil the large black 
ant— Oampovotun— which constructs its nohls iti the ground and is 
a common example of the Fonnioides. (Jampmwtm attacks other 
ants, and is to he found in attendance upon Aphidev and Coccidtv . 
One of them has been found sucking the sugary secretion emitted 
by the Dun sal Movophlebu.fi Beale. Amongst the Mi/nn icidea may 
be noticed a large iieioe nnt, tiima rvfo-iiitjru, called the sepoy ant 
in Madras from’its colouration, with a red thorax and black head 
and body. It makes its nest in dead wood, and is often found in old 
longicora boringB in sandalwood trees in Coimbatore and Mysore. 
Its sting is very painful. The common red ant of the plains of 
India, Solevopeia gemminntus, which livesin large colonies in nests 
in the ground, under stones, etc. It constructs partially covered 
ways across roads and is often to be seen carrying off dead insects. 
It bas been reported as attacking potatoes and may be found to 
do damage in nurseries j a largish ant with reddish head and dark 
abdomen called Bolcomyi'mm ecubviceps, Mayr., which is a granary 
ant and builds its nests in the ground and stores up grass and 
other seeds. Quite large heaps of grain are collected by these 
insects, whioh they may feedtoapon or simply allow to ferment and 
then feed upon the sugar contained in the fermenting mass. 
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Some finis an* in the* lmbil of keeping Aphidic (plant lice) 
in their nests, which they use much us we use cows, sucking up 
tho sugaiy secretions they emit. 

USEFUL 11YM ENOP'J'ER A. 

The Hyrrmioptfta contain seveial families of usefnl insects 
which tend to keep injurious iuscct pestH, both in the forest and 
field, in check. It must, however, be home in mind that the good 
is in some cases almost counterbalanced hy the fact that the same 
families contain insects which are parasitic upon, anil therefore 
keep in cheek, our useful insect friends. In spite of this, however, 
in the ease of serious increases in the number of an insect pest, 
such ns a plague of caterpillars, man is often deeply indebted 
to his hymenopterous allies In this lespeet the Ghalnidw with* 
out doubt contain numbers of insects of great, use, and their further 
study will well repay the trouble expended on it. Undetermined 
species have been aheady found attacking hark-boreis, such as 
the Blue Pine Pol ygraphns, Pity age aw, ami the deodar iScolytus 
beetles, and this is hut a commencement in the great Held ready 
for exploration. The next family of use to man are the Iclutni- 
toouidtp or ichneumon (lies, which are par wrelleiiGH a parasitic 
group, and more especially attack the caterpillars of Lepidoptera. 
Numerous wild silkworms are subject to these attacks, and 
amongst forest defoliating caterpillar kept iu check by them may 
be mentioned Lymantria (several species i, Dtiftychim, Acronycta, 
llyhLm pvttm, etc. Future ohsei vations will add many more to 
tlx* list. The family are of use also in Keeping the wood-boring 
grubs, both coleopterous and hymenopterous, in cheek, the geneia 
Rhyam and Thai ami being of particular importance in this respect. 
A species of one of these genera is parasitic upon the Indian 
spruce si rex. The Fro coni da' or supplementary ichneumon flies 
as they are sometimes called, resemble in habits the IchiteinnonidiB, 
and they are of interest in the forest, since already species have 
been found parasitic on the larva* of the Saolyhm deodar bark- 
borers, and researches will probably show that there are many 
other similar cases. 

The Apidtv must be classed amongst the usefnl //.t/mimopfem, 
not on neonunt of any predatory habits, but owing to the fact that 
they furnish mail with certain pioducts, such ns honey aud wax, 
which add to his food and comfort. There is yet auutlier and 
important part played hy this family in Nature. Bees undoubtedly 
help largely in the distribution of pollen, and therefore in the 
fertilization of tho flowers of trees and shrubs, and consequently 
in the continuance of vegetable growth. It is not improbable that 
tho family is of great servico to the forester in this way. 

The fJiplopkra (wasps) and the Fosuoria, (saw-wasps) both 
paralyse and lay their eggs in caterpillars and other insects, and 
therefore are of some use in keeping down pests. The sand-wasps 
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also attack grasshoppers, probably several times their own bulk, 
ami lay their eggs in them. 

Little is known about the Si'nliithr in India, but in Madagascar 
a species lays its eggs in the ihinoccros beetle {(hi/rfrh) which 
attacks palms. It. may he found that a species infests and keeps 
in cheek the 0> i/cM in India when it is n serious pest at times. 

Amongst the FormicUUr present mailable information does 
not show that they are of much use. The bamboo ant, (Kcufihyiitt 
svutragthtia, feeds largely upon caterpillars, and so is possibly of 
some use in keeping down defoliating pests. 

Taken as a whole, the order may be looked upon as one of 
considerable use to man. 


1I.-CORR ESPON DKNC K. 


Chlorosylon Swieteaia 

Flindersia, a tropieal Australian genus of trees and shrubs, 
with one species in New (’aledoma and one on (Vr.im Island, and 
(Jhtoroxj/loii (mmiotypio) are classed under lintumv (sub-ouler 
Flindersioidea') by Kngler in Kngler u. Prunll Nutmlicbe 
Pflanzenfamilien, 1IX. 4. 111,170. Doubtless tHere are strong 
arguments in favour of this arrangement. As Mr. Lushiugtou 
points out in his late communication on GlUoroxylon, the leaves 
have pellucid glands and are aromatic, not bitter. Km (her, 
the stamens are free; a character which Kanjilal, in his most 
useful key to the Natural Orders, properly uses to separate 
JiiUacecu and* other Orders from Mdincwv ; they are connate only 
in two speoieB of Alalantia and more or less connate in (JHrtt «, 
while they are free, among Indian JMeUnoew, only in Hu/tumt 
robusla and Oedrelr/. 

On the other hand, there are many pouits of resenibliinee 
between Gedre/a and Uhtan>xylun t and there is this impoitiiut 
fact, that Flindeivitt, which undoubtedly is closely allied to 
ChLorovylon , has a cup-wlmped disc, enclosing the ovniy, 
similar to what we (lud in most Meliaceoufl genera. 

Ohloioxylon is one of the numerous instances which 
lluslrate the imperfections of our present arrangement of 
phanerogamous plants, Our Natural Orders must be regaided 
as a makeshift only. A non-natural system of species aud 
genera might be built up, not by using leugth and breadth of 
the sheet on which we write, but by employing the three 
dimensions of space. Such a system of phanerogamous plants 
would resemble a huge building in which Ohlorotcyfon would 
occupy a corner, surroundedhjn all aides, as well as above and 
below, by allied genera, 
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When Indian Tiers sees the light, which I hope will he 
Rome time next \ear, mv young friends in India will see that in 
Rome important cases 1 hive been compelled to adopt an arrange¬ 
ment different from that of the Genera Planlauun and the Flat a 
of British India. In the ease of ('hlorojrylon L did not think 
such a devi.it ion from the English standard works necessary, hut 
onl y mhled a remark point ini’ out the si long argument for 
the airangernent adopted by Kngler. 

I congratulate Mr. Lushington that, evidently without 
knowing Kngler'i work, he has arrived at the same conclusion 
as this distinguished botanist. 

I). Brandis. 


Percentage of Essential Oil in Sandalwood- 

In my notes on the sandal tree, which weie published in 
the ‘Stiav Leaves' of the Indian Forrsfer in UK)'‘, I stated that, 
in tny opinion, the richness of the wood in oil was dependent 
rather on the elevation anil exposure than on the Hoil. 

I had then found sandal growing freely in a tank bed in the 
Erode Taluq at an elevation of about 700 feel. I found no 
trace of heart wood either in the stem or roots, and a billet, 
when subjected to an analysis, did not contain oven a trace of 
essential oil. 

I have now had an opportunity of examining the growth in 
the Tinnevelly district, where the tree is noticeable in two 
localities. At Com tall uin the tree is fairly abundant between 
an elevation of 700 and 900 feet. In tins locality no big treea 
are found. In the Alagarkovil valley of the Hrivilliputtm* forests 
the tree is to he fouud growing freely at an elevation of 900«— 1500 
feet with a lair percentage of big trees. In order to test the 
cpmtity of the wood grown at this low elevation, I had twelve tiees, 
which were grown between 900 and 12u0 feet, cut and cleared. 
From them I obtained 5mds. 14 lbs. of scented wood. The wood 
was of a light yellowish brown and very deficient in scent, The 
wood sold at a rate of Its. il-12 per maund, which was a far 
better price than I expected to realise. Throe of the billets, 
selected haphazard, were subjected to analysis ami yielded 
respectively 0*24, 0\>4, 0*40 per cent, of essential oil. 

In 180(i whilst at North Coimbatore I had two billets, grown 
at what I consider the most favourable elevation, v/3, 2500 to 
3MX) feet, analysed. One gave 1*94 and the other 2’44 percent, 
of essentia) oil. 

There seems, therefore, to be a regular gradation in the 
richness of the wood dependent on the elevation, and it would 
be interesting if tin's could be put to the test ni a distiict which 
is really lieh in sandal. 
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At the flame time there seems to he a limit reached at about 
3500 feet, though in North Coimhutore, at (Kahnlti and eKeuheie, 
sandalwood is growing well at higher elevation'-. T believe that 
some fclbngs have been recently undertaken in t’oimhatoiont those 
higher altitudes, and it would bo interesting if the result h were 
published giving the (juality of the wood obtained and its 
richness in oil. , 

Palamcotfati i 1 P. M Lpmunuton, 

llth November 1902. ) Deputy ('ounervutor of Forests 

) 

A Peouliar Type of Teak Forest. 

I send an extract from my diary, as someone maybe able to 
answer the question nt* to how this peculiar kind o( teak forest 
came to be formed, as so far 1 am still at a lost to explain it, 

“Girdled GK trees to*dny; the teak forest in this creek fthe 
KugNl) is of peculiar formation known locally as 'winks.* These 
waiks are islands of teak always far apart in the moist jungle 
bordering the creek. 

“ The moist jungle is never more than a few hundred y.uds 
broad, then gives place to hills eo\ered with Kugdaing. 



o ss creek. E *» Engdaing. M ■«* Moist forest, evergreen. 



“ The maps, section and plan will explain what I mean. The 
trees are of gigantic size, as it is useless in iny opinion having a 
tree of 13 feet girth and over. Seedlings are totally unrepresented, 
iynd saplings none or very soof'ce. Same may be said for second and 
third class trees. It is astonishing to me bow the teak originally 
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got liore nnd only in these ‘wailcs. ’ Why not all along tin* 
moist finest? as 1 have seen similar forest in the dhindwin, only 
the teak there was not in spots like heie, i.<\, the Nampauan 
eieek, Sandu Resoivc.” 

1 should note i hat. i lieso “w.iiks” usually eon In in frees mainly 
of the same size, ns subsequently 1 eame on to (i waiks ’* of teak 
containing humlieds of thousands of saplings (these walks nro 
w<dl known and have names) : it is true these were near villages, 
and all the old trees had been out out, hut in the waiks of 
gigantic trees only now and then a stump "would lie found 
showing where some extra-line giant had been extracted, long 
ago, to make a boat hull. 

0. BitriCE, 

Mogok. Deputy Conservator of Forests, Rnhy Mines District. 

The omit mice of a di(Ft>ient type of forest in the valley to that on the 
noighbmuing lulls is, wo expect, due to geological conditions, the beds of 
Intel ito which genet ally accompany “ Ktigdaing’’ having probably been 
eroded iu the valley. 

The ‘ w.uks’ of teak have long been a puzzle: perhaps they are the 
remains of au oldoi type ot forest, which is tniuig gradually encicached on 
by the evergreen type. -Hon. Ku. 


The different Species of Indian Silver Fir. 

In the September number of the Indian Forest®' Mr. 
[Jpendraimth Kanjilal wiites ou the tilab line ol page 335: — 
** where Mi Ivor Kir in both its forms pi edoimnatos I believe 
that there is some doubt as to whether there are two different 
kinds of Silver Kir or not. Mr. Kanjilal him evidently studied 
the question, and more people besides myself interested in 
forestry would like to know if this point has been settled. 

BakamuMiA, KahumiusI 

A’omnbw 8tk, 19'>2. / E. Raikjlipfe. 

Ilf.~ OFFICIAL, PAPERS AND INTELLIGENCE. 

Report on Spike Disease in Sandalwood Trees in Georg. 

No, 541, dated 24th July 11K)2. 

From—-C A. Bauukr., E«q, M.A., F.L Government, Botanist, Madras, 

To,—The Secretary, Board of Revenue, Madras. 

I have the honour to forward the following report upon the 
“ spike' 5 disease in tho Ooorg sandalwood trees. 

2. As will be known to you, I was only able to spend a short 
time on the spot, and although this would frequently be amply 
to determine the cause of a plant disease, there are a 
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number of points in‘the present cnse which have not been 
elucidated. The result of my studies has been to trace the disease 
to the roots, hut the exact cause of tins diseased condition has not 
been determined. A number interesting faet.s have been eulleeted 
regarding the life-history of the sandalwood, and these should put 
any future observer m a better position to clear up the mvsteiy, 
especially if he has a laboratory equipped for crypt ognutic woih. 


3. The disease seems lobe of recent origin. It so happens 
that, from the appearance of the brunches, it is possible to tell 
whether a dead tree has died of “spike,” and as only the dead trees 
are collected for the sandalwood of commerce, it is probable that 
the disease, if of long standing, would have been noticed before. 

„ „,r , m % t limn h <ii« However that nmv be, 

A Froin (Woikmg PUns) June ltKKl, Nus, 0 12. ... r . * .. . 1 

b v ° J the first reference to it is, 

I believe, the detailed report of Mr. McCarthy, the present Deputy 

Conservator of Forests in Uoorg. To nil appearance u spike ” has 

only made itself felt during the last four of live years, and during 

that time has swept the sandalwood trees from whole tracts, 

especially where, from aitilicial planting or other causes, the trees 

are near together. 


4. The steady progress from plant to plant, the complete 
destruction of all plants, excepting very young ones, in attacked 
areas, and the frequent immunity of isolated trees seem to point 
most decisively to the presence of a definite communicable disease, 
and not to peculiar phase of growth due to conditions of weather 
or soil. From certain facts it would appear to he contagious, 
whereas in some cases it is difficult to see bow the affected trees 
could have touched each other. The determination as to whether 
the disease is contagious or infectious would add a good deni to 
the ease with which it could he diagnosed and prevented. 


d. Upon my arrival at Fraserpet, the spot selected for my 
study of the disease, a very careful mmlysis was HihI. made of the 
external above-ground characters of the affected trees. The 
following is the description published by Mr. Met’art by : Tin* 

new shoots and leaves of a tree, instead of presenting the graceful 
appearance natural to the species, begin to grow out stiff and 
straight: the leaves also stand up stiff mid erect like bristles, and 
as their arrangement is opposite and alternate, the shoot looks like 
a spike with four lines of erect leaves growing down it, something 
like a chimney brush. There is no discernible change in the new 
axis, except that it grows out stiff und straight. As regards the 
leaves, in the first place the distance botween the alternate pairs 
is greatly decreased, then the petiole and blade are tip to tip in 
one straight line, and lastly the blade is shorter, narrower and 
pnore pointed. However, tb*tt is no sign of spot or sickness in 
the leaf substance. As the disease progresses, the new leaves 
become still smaller, narrower* more pointed and 
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successive year ; mil il the new shoots present the appearance of 
fine spikes henring 4 rows ol line bristles. Alter this the tree 
rapidly dies off'.” 

G This is an excellent and accurate description. But ns 
the best description in woods arc not always easy to undei.stand, 

I have appended a series of phologrnphs and poisoned herbarium 
specimens which may be consul led as well. 

7. X shall first describe the appearances in old and young trees 
recently attacked by “ spike,” and, after that, a young or old lice 
in the last stage of the- disease. The first photograph represents 
an old, luxuriant tree, only recently attacked, ft appears extiemely 
healthy and full of foliage, but a close inspection shows that many 
of the bran (dies are peculiarly formed. The latter have a feathery 
appearance, tire leaves arc smaller, narrower and more pointed ; 
they are closely arranged on ttie brunches, and there are no dowers. 
These are the spiked branches. It is to be noted that such a tree 
is not uniformly attacked all over. Certain branches, frequently 
widely separated, are seen to be completely spiked, while the 
neighbouring ones are normal. In fortunate cases it is possible 
to detect the commencement of the disease in n branch. Barts 
of it aro spiked and barren; othe.rs normal and flowering (see 
herbarium specimen No. 3), In such branches it is generally 
possible to detect cases of phyllody, the inflorescence giving place 
to a tuft of leafy shoots and the flowers often being deformed, some 
or all of the sepals, petals, stamens .or pistils being changed to 
small green leaves. 

8. There appears to be no necessary connection between 
the parts of the tree which shows “ spike.” Healthy trees are 
occasionally met with in which there is no appearance of the 
disease other than a tuft of small loaves at the ends of one of the 
branches. (Sometimes too small branchlets, at different points, 
simultaneously develop? the small, crowded leaves—just ns in 
witches* brooms—while at other times-and this is the casein 
Die tree photographed--one-half of the tree is more or less 
spiked, while the other half produces flowers and fruits as UHunl. 

9. There are certain points in which a young tree just 
attacked differs from the old, well-grown tree just described. It 
is less usual for the individual branches to show such marked 
differences among themselves. Tho lower leaves of a branch are 
normal, while the upper ones show the appearance of “ spike ” 
and phyllody. ThUB you may frequently find a young tree, the 
whole of whose branches have normal, large leaves below, with 
Small spiked tufts at the ends (see photograph No. 4). The 
period during which the whole tree becomes involved is probably 
far shorter in these cases, and a young plantation, where “spike*”* 
bus entered, becomes rapidly destroyed and shows in the cleaieat 
manner the various stages of the disease, 
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H) From nil accounts the progress of the disease is very 
rapid, ami the tumsition fiom a luxuriant lice, with inimy healthy 
leaves upon it *o the ease of advanced disease about tube desenbed 
may be meiely a matter of months ; hut exact observations are 
wanting on this point. 

11. The following are the cliaracteih of a young or old tree 
where the disease is well developed and m an advanced stage. At 
a distance the tree appeals to be dead and leafless, or perhaps 
better, it appears to lie pronouncedly deciduous, reminding one 
strongly of an English tree in winter A nearer inspeetion slums 
that there are many leaves scattered over the tree at the ends 
of the stiff blanches, but they are very small indeed and ham 
little brush-like toimmal tufts. The branches me, however, full 
of sap. The leaves arc very difleicut from the normal, healthy 
ones, exhibiting in an exaggerated manner the form of those on 
the feathery branches already deseiihed. A student eoufronted 
ior the first time with healthy and diseased sandal tiees would 
at once pronounce them to he different species. 

12. A marked character of all the diseased plants which 
I have examined is the absence of any external appearance 
suggesting the presence of any parasite, animal or vegetable. It 
is true that, at first sight, the idea of witches’ brooms surest h 
itself. But theie are many respects in which the present 
disease differs from these, especially in the fact that the whole 
tree is surely, though perhaps slowly, affected, and that the 
nlmoimal appearances are not confined to single branches. There 
is also the most perfect regularity in the leaf formation, and 
there are no deformities anywhere to be seen. 

33. The absence of flowers was the first point to be 
investigated. The occurrence of nhyllody is otic of the most 
puxsding patt,s of the disease. This peculiarity is frequently due 
to excess of nutrition, whereas any injury to the roots incest 
generally results in a great development of flow era and fruits. 
But the phyllody in this case is not accompanied by increased 
luxuriance. The leaves, on the oilier hand, become Huece<.id\ely 
smaller, until the leaf surface is insignificant as compared with 
that of healthy plants. The causes which induced phyllody in 
garden plants cannot therefore be considered here. it. is more 
probable that in this ease, as will be seen dhoelly, tho excessive 
and rapid formation of leaves points to an attempt on the part 
of the plant to cure itself of a grave disease. 

14, There appears to be no absolute rule os to tbe period 
at which the sandalwood flowers. But, when it does, it is usual 
for each branch to end in an inflorescence, and, further, for each 
of the latter to end in aterBwnal flower. It iw obvious that when 
a flower bud is formed at the end of a hrnnch, no further growth 
would possibly take place until another, vegetative shoot could 
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replace it, and this docs not, I think, usually take place until 
the flower has developed and formed its fruit. There is thus a 
considerable renting period, at. any rate from leaf formation, in 
the normal life-history of the tree. Supposing through some 
reason the formation of flowets were to be pi evented, this vesting 
time would not be available, and leaf after leaf would be funned 
in rapid succession It might well be that, just, ns in the ease 
of a template plant deprived of its winter’s rest by being 
introduced into (he tropics, excessive leaf foimation might result 
in ultimate exhaustion. And the sign of this exhaustion would 
be seen in the decreasing size of the leaves. 

15. It is well known, however, that phvllody is also unused 
by the atti&ks of various parasites. Different fungi attacking 
the tissues of a plant, cause the flowering branches to devolope 
into leafy, barren ones. In fact a case has been noted of this, 
occurring in a Thesium, one of the sandalwood's nearest allies, 
and like it, a root parasite. A microscopic examination u.w 
therefore made of the vegetative shoots and their young tissues in 
spiked plants. There was no evidence at all of any attack, nor 
was any foreign body found in the cells. 

16. But this examination brought one significant fact to 
light. All the tissues of the diseased blanches, even to the 
smallest twigs, were found to he loaded with starch. Wince the 
main function of the leaves in a plant, as far as nutrition goes, 
is the formation of starch, it appeared that they were, in this case, 
doing their work excellently. In healthy blanches of (.mall Rise, 
however, there was no starch at all. As fast as it is formed this 
Riibstance is hurried away to be used up in the processes of growth. 
There was then evidently a sign of stagnation in the diseased 
plants. For growth, besides the starch formed in the leaves, a 
plant has need of other substances—salts and water—-which are 
contributed by the roots. In the diseased plants growth had 
censed to a large extent, and they were dying with their tissues 
loaded with undigested food. This fact “pointed very distinctly 
to the roots as the place where trouble might be sought. A 
coitain amount of water and sails is always present in the stem 
and roots and leave*, and, supposing‘further supplies of these 
substances were cut off, this limited quantity would be sufficient 
to keep things going for a time. This would account for the 
formation of the leaves in spiked trees, and would also account for 
their being smaller and smaller until the final death of the tree. 

17. Certain other facts may be mentioned in this place as 
tending to confirm the impression that the roots were diseased. 
Mr, McCarthy has noted that all the branches of a tree which 
show “spike” usually do so in the same stage. The disease 
appears to^ be one which attacks the plant as a whole, and» 
althous h it may not succeed in overcoming the whole tree at 
once, we do not meet with branches of early and late stages. They 
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are merely spiked or not ; if healthy, then normally ho ; and if 
spiked, they me all spiked to the same degree. 

10. Another fact of interest is that rootsuekera, or shoots 
nent up from injured roots, are almost always spiked in trees 
Buffeting fiom the disease. T have, indeed, met with a tree 
which eppoaved perfectly healthy, and yet every rootsneker was 
spike 1 euu burned sueli a marked contrast to the stem binnehes 
that they would have been unhesitatingly assigned to different, 
species of plants had it not been possible to trace the eonneetion 
between the two. 

19. Although I had not the opportunity in the time to 
make a thorough study of the way iu which the disease had Hjtmul 
over the country, the ohseivation of a series of spiked trees, their 
relative position and the various stages of the disease ga\o one 
the impves'don that the attack was piogressive, hut. whether by 
eontcgioi oi infection could not be determined Taking a set 
of diseased trees which were selected for careful study, it was 
found that, while they were all dead or in advanced stages at one 
end, those at the other were healthy or showed .-.igns of recent, 
attack. Further observations are called for on this point, and 
an accuinte account of the progress of the disease in certain 
isolated and well maiked areas would throw much light on the 
best way to fight the evil. In the series of specimens icfeired to 
above, the direction in which the disease had spread was along 
the hanks of the Knavery, whero countless roots were exposed by 
the fall of the sandy banks. 

20. Tho examination of the above-ground parts, and the 
collection of specimens for microscopic work, had taken up so 
much time that only two days remained for the loots, All the 
facts noted above were not observed at one time, and ti was only 
the ohanco discovery of the abundant starch in tho tissues of the 
young shoots which definitely pointed to the roots as the diseased 
organs. Tho leaves were doing their work of starch formation ; 
what were the roots about ? Tho collar was examined in several 
trees, but it showed no disease which might account, for the 
cutting off of supplies. The main roots were living mid 
apparently healthy. It was only after long search that it was 

.discovered that there was something seriously wrong with tho 
root-ends. 


21. The root system of the sandalwood is very peculiar anil 
does not seem to have received the amount of attention that it 
ought to have done. As compared with other trees around, this 
is the part of the plant whioh is most characteristic, and attention 
should therefore have been concentrated upon it in the numerous 
plantations. It is averred iu text-books that the tree, like 
CChesium and others of its class, is a root parasite, that it attaohes 
its roots to those of other plants and sucks their juices for its own 
growth. But the pronouncements of the various forest officers 
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who have written upon the subject are vague in the extreme. 
Most appear to be doubtful, while some boldly affirm that the 
sandalwood is not a parasite any longer, having lost the jxuver 
which it formerly possessed. This is an extremely erroneous 
statement. The smallest examination proves that the roots of 
the sandalwood are inextricably united with those of other plantR, 
and that the plant is a greedy and coustant parasite. It is 
moreover to he noted that the development of root-hairs, by which 
a plant becomes intimately connected with the smallest particles 
of soil and absorbs water and salts from them, are almost entirely 
absent in those that l have examined, and it becomes a question 
as to how far the sandalwood roots are able to act like oilier roots 
in the procuring of tlieir food. Upon contact with the root 
of another plant the sandalwood root forms a small swelling or 
cushion at the touching point. From the centre of this is 
produced a sucking organ, and tho juices of its host .Tie used 
for its own purposes I consider it probable, from my own 
observations, that the sandalwood roots at any vate iu Oasuarim or 
J wan tana plantations, do very little true root-work on thoir own 
account, and are dependent almost altogether on their hosts for 
their supplies of water and salts. 

22. An examination of the roots of spiked trees allows that 
their sucking organs, or “haustoria ” as they ore technically 
termed, are absent or dead. It is a matter of some difficulty to 
follow the roots to their termination without breaking them. 
For two whole days my staff were carefully dissecting the earth 
away and laying bare the root systems of spiked and healthy trees, 
with the invariable results that all the root ends of the spiked 
trees wear dead anil rotten. That there is a root disease proseut, 
then, T have no manner of doubt. As regards the exact cause I 
have not had the means of judging. Jtseem^iome that this is 
a suitable piece of work for the Cryptogamic Jlofcauist to the 
Government of India. 

23. Bearing these facts in mind, the following is what 
appears to happen in spiked trees, although I cannot profess that 
all the phenomena are explained. An injury occurs to the Toots 
and their ends die : the supplies of salts and water are thus cut 
off from the plant. This does not take place all at oneo, for there 
are a great number of root-ends to be affected, and there is also a 
certain quantity of salts and water stored up in the stem and main 
roots: the shortage in the supply of the salts needful for 
seed-fonnation aocounts for the cessation of flowering: fresh roots 
are needed ana fresh leaves are called upon, at an unseasonable 
pgnod, to produce the necessary material: the branches continue 
jn their growth, whioh is not terminated by the formation of 
a flower, and new leaves are formed in rapid succession: the old 
leaves are thrown off, and the new ones formed are smaller and 
smaller: by their active metabolism, the tissues,* even to the 
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smallest twig, are filled with starch which 1ms no clmncc of 
getting away : the tree finally cannot si ami the strain, and having 
used up nil its supplies of salts and water, finally dies of 
exhaustion. 

24. A number of other facts were observed, and as these 
may throw light on the study we are engaged in, they are 
appended. In the few cases where I was able to properly examine 
the roots of spiked trees, I noted that the Lantatm roots near were 
much diseased, and at first it naturally occurred to me that the 
supply of poisoned food was quite sufficient to kill the sandal 
roots parasite on the ban tana And this may, to some extent, be 
the ease. Mr. McCarthy has noted the coincidence of the spike 
and the Lnntana invasion of Coorg. This is a point well worthy 
of further observation. The Lautana has got such a hold of the 
country around Fraserpet that nothing short of devastating 
disease can free tho country from it. If it is found to be in some 
way connected with “ spike f then the first thing to he done is to 
stem the torrent of invasion, and thus to save those portions 
where the Lantann has not yet arrived. “ .Spike” is well developed 
in the Hunsur neighbourhood, and Mr. McCarthy states that it 
originally came from Mysore into Coorg. 1 have heard nothing 
about the presence of the disease in the llassan District, but little 
seems to be known about It, and I think itwonld be well to interest 
the Mysore Government, so that accurate observations may be 
made regarding its presence and connection with Lantana. 

25. The known healthiness and rapid growth of sandalwood 
trees in ban tana and Casuarina plantations have been, I believe, 
usually attributed to the particular kind of shade afforded, and the 
occurrence of leaf-mould beneath the trees. I do not think that 
Casuarina is a tree which offers much advantage in the latter 
respect. On the other hand, the two Oasuarina-cum-tmndal 
plantations, which I was able, through the kindness of the I)ewan, 
to visit near Bangalore, at once showed that the sandal in as 
greedy in its attachment to the Oasuamm rootR as it is to those 
of Lantana. I would therefore explain the early success of the 
Sandalwood in these plantations as due to the abundant nutriment 
offered by the surface roots of the nurses rather than to the kind 
of shade, and especially so since the shade differs so markedly in 
the two cases, The study of the sandalwood plantations from this 
bointof view—to my mind the most important by far—has been 
altogether' neglected. A thorough biological study of the root 
system, its likes, its didlikes and its dangers, would be far more 
productive of useful results than much of the haphazard planting 
of fortner years. 

26. I would add, as contributions to this interesting study, 
that the Casuarina roots, ha the two Bangalore plantations 
examined, were badly infected,with a parasite resembling that of 
the well known alder root tuberolet. The sandal roots tvequenttyi 
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attach their hailstorm to their own loots, an operation resulting 
in curious fusions among (lie older roots. The poor development 
of root-hairs in the sandalwood roots suggests a saprophytic as 
well as parasitic habit. This is in accordance with the experience 
gained that the seedlings require leaf-mould for their first year. 
T have found the seedling*, iirmly attached in nil directions to the 
roots of grasses and other plants, statements to the contrary 
notwithstanding. While examining the diseased roots of the 
sandalwood after leaving (’oorg, I observed, besides a few h\phte, 
not. in themselves sufficient to account for the death ol the 
rootlets, certain peculiar bodies in the vessels These upon 
examination turned out to he thyloses, or provisions of the living 
cells into the cavities of the empty vessels, due to great 
prevS«ure. Many of these thyloses were tilled with starch, theieby 
increasing the storage room for this overabundant substance. 
But. their chief function perhaps in the tissues is to stop up 
cavities through which injurious influences might reach the 
interior. Ileie, on the death of a rootlet, the wide vessels afford 
easy entry to parasitic fungi and bacteria, besides tlie smaller 
forms of animal parasites. An attempt, is made by the root to 
stop up the vessels by the formation of thyloses ns stoppers. 
That this \iew was the correct one received unexpected 
confirmation from a section through a hauntorium which had 
attached itself to a sandal root. At the point where the sucking 
organ was endeavonring to enter the vessels they were protected 
by an abundant formation of thyloses which stopped up their 
cavities. 

27. A difficulty which occurred to me was, that when a 
plant is spiked and its loot ends are dead, there appears to be no 
attempt on its part to form fresh adventitious roots fiom the older 
parts of the root system. This fresh formation of roots frequently 
takes place in oihet plants when they are attacked and destroyed 
by parasites. But it has been mentioned that very young trees do 
not show “spike,” and I would suggest that in these cases the 
roots are still in a sufficiently plastic condition to form new oues 
above the point of injury. The roots of the sandal probably 
quickly pass into the permanent condition ns far as root-formation 
is concerned. The young trees keep up the fight as long as they 
are able to form fresh roots, but ns soon ns this plastic condition 
is passed they too succumb to the disease. 

28. In the old plant we have seen that “spike” usually 
appears suddenly on one isolated branch or i>art of the tree, ho 
that you see, in the most curious juxtaposition, normal, flowering 
and fruiting branches and barren spiked ones, Sometimes 
one-half of a tree is completely spiked, while the other half is 
healthy. A young plant, on the other hand, frequently goes off 
into “spike ” all oveir at the same time. This is probably due to 
the much larger area of the root system in the older tree, As will 
be seen later, the toots 'ma# extend for very considerably 
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distances. While the whole of the rool-Hyhtcm in young plants is 
very quickly invaded, it takes a very conhidcrable time before this 
can occur in thee iso of an old one. It e quite possible *il,o that 
certain pail-, of a tree me fed by teil.un poilions of the root 
system, although theio are genoi.ifly in pl.iui > spoei il mmngemont‘* 
for cross cornu etions in ease of sudden injiuu h. 

29. In an old plan!, such as 1 bid icpmluml in photogiuph 

No. 1, it may be noted that n tjmil, manv of the >,piked brunches 
are sucli as have been sboitly broken oft (see photogiaph No ,‘i). 
This at first led me to ouspet 1 the entiance of home ]vmnitie 
iungufa at the broken surface. Hut the erumination of the spilcisl 
shoots did not show the presence of any fnngu., and the tissues 
were peilectly healthy. It appeals, however, that 'vntf late 
developing branch on a spiked tree if likely to be spiked, Snell 
aie the epicoimio bxanclu's from various pail 4 ' oi tlie stems of old 
trees, and so alio.ire the iootsu<keis andnt, fiom mjuiie*- to the 
roots. Probably the shoot •. of the broken off brain lies .tie «1 <» 
of this character, being formed late to rep lace t he-branohes which/ 
have been removed. It is worth while a Wo pointing out that nllr 
tliese late formed branches are produced as the result of son^ 
injury to the plant. / {) 

30. One eaunot no! e the way in which the disease spreads of 
the country without suspecting the roots as passing on the disc. y pr 
When the trees are near together, as in a plantation, iid ’**• 
comparatively short time the whole of them are infected. Wl'J a 
they grow along the banks of a river tho direction of progre / l(1 ™ 
along the banks Where finally the trees form isolated elu ^ 18 
in the middle of fields, they are frequently quite healthy, altliongff 
comparatively near to series of diseased plants. This is a fact 
that was pointed out to me by McCarthy, and it is quite in 
keeping with the idea of spread from root to root underground. 
I may incident ally mention that the roots arc far more 
wide-spreading than might at first bo supposed. They probably 
live long after the trees to which they belong have been removed, 
and rootsuekers spring up when it is impossible to tell whence 
they have arisen. In one case I had a root dissected out and it 
extended to the astonishing length ol 100 feet, although I had nob 
reached its end, and this was in a nearly straight lino across 
the field. 

31. The conclusion arrived at thus far is that the disease 
called “spike” in sandalwood is due to the death of the root 
ends. What oauseB this has not been determined. An examination 
of the material brought to head-office has not thrown any light on 
the subject. The hyphae present in the dead roots do not seem to 
me to be present in sufficient quantity to cause this state of 
things, and to infer abaoterial disease would be obviously a plea 
of inability to find an adequate cause. The bacterial diseases of 
plantB are few and of doubtful character, and there are none of the 
lesions and mal-fortnations in the tissues in the present case 
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which would ho expected to accompany a bacterial disease. A 
more careful study of the root ends, which was not possible in the 
time at disposal, and especially of those not yet dead, would 
perhaps give a clue to thh pu/i/lmg disease. 

32. Meantime, the progress of the disease shouhl be 
eai(dully noted. H seems to me most probable that it is spread 
from plant to plant by means of the roots. Then 4 are no 
appearances of infection in the leaves and young branches If it 
took place through the broken surface ol the stem, what plant 
cotdd escape ? There is no tree perhaps so much hacked about and 
so covered with wound-callus-formations as the sandalwood. 

33. Some interesting experiments might be conducted. If 
the phenomena noted in the above-ground parts are merely due to 
the failure of the loots, then it should be easy to induce them by 
cutting oft’ loot after loot of a healthy plant and watching the new 
shoots forming on the ttunk and branches as well as the root- 
suckeis. Branches might be bioken off fiom a tree where the 
disease has just made its appearance in order to see if the fresh 
shoots formed will be spiked. Diseased roots may be brought into 
contact with healthy ones with small difficulty and the evideneo 
obtained as to whether the disease is leadily transmitted from Deo 
to tree by this means But it is peihaps early in the enquiiy to 
formulate more of these experiments. There is no doubt that a 
grave disease has appeared among the sandalwood plantations and 
forests, and it will rest with those concerned whether they prosecute 
further the studies thus commenced. 


Imperial Institute- 

Quarterly Report on enquiries conducted for the Government of 
India by Vrofemr Wyndham E. Duns tan, At, A. KH.S., Sec. 
G.S. Director of the Scientific and Technical Department of 
the Imperial Institute* 

Since the date of my Annual Deport on the woik conducted for 
India in the Scientific and Technical Department of tire Imperial 
Institute, Flying Heal letters have been received advising the 
despatch ol a large consignment of the pods of Caemlpinia 
digyna, which is required for the purpose of conducting tanning 
experiments on the large scale. Advice has also been received 
of the despatch of the promised large instalment of the harks of 
Shorea robueta and Terminalia tomentosa , which are being 
investigated with the view of obviating the purple tint which is 
communioated to leather tanned with these materials. 

2. Advice has been also received of the despatch of samples 
of Hyoscyamua mutioua for comparison with the Egyptian plant, 
which has proved to be an important source of the alkaloid 
Hyoscyamine. Samples are also being forwarded of UyoBcyamm 
nig&r from Saharanpur, with the request that these species may be 
submitted to chemical investigation. There is now a considerable 
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demand in the English market for difleient species of Ihoseyamus, 
so that it is important that the constituents and medicinal value 
of the Indian species should he precisely determined. 

3. The Reporter ou Economic Pioducts has also forwarded 
four samples of tobacco fiom Assam for chemical examination 
and an expert opinion on their v due. These samples have now 
been received, hut their condition is \<»ry unsatisfactory, having 
apparently undergone deterioi at ion during storage and transit. It 
is feared that they will he of little value for purposes of commercial 
valuation. 

4. A sample of the fibre of Agave avieriaana from Cacliar, 
Assam, has been also received for analysis and valuation. It is nfc 
piesent under investigation. 

5. The Reporter on Economic Products has asked for a 
report on samples of Asbestos fromOntral India, and has announc¬ 
ed his intention of making this pioduct one of the subjects for 
investigation during the current year. The use of asbestos in this 
country has considerably extended during recent years, and uses 
have now been found for inferior grades of the mineral, e\en 
when it is composed of short friable threads, and there is no 
doubt room for the further development of the trade in the Indian 
material. 

6. The Reporter on Economic Products has also requested 
to be supplied with information as to a firo- and water-proof 
cement for joining mica. Workers with mica in this country 
have been asked for their opinion on this subject. 

7. I have also to add that since the date of my last report 
a paper by Dr. Henry and myself on the poisonous const!tin ntof 
young “ Dhurra ” or “ Jvtar/’ the u tirent Millet” {Sorghum 
vulgare) has been communicated to the Royal Society, and an 
abstract has appeared in the Proceedings of the Royal Society 
for June 1902, I may also mention that at the two soirees at 
the Royal Society, held in May and June last, specimens of 
the principal Indian products now under investigation in this 
Department were exhibited together with the results of their 
chemical examination, and that these exhibits attracted consider¬ 
able attention. 

8. In February of the present year t read a paper on “ The 
Coal Resources of India” before the Indian Hection of the Society 
of Arts. This paper has now been ishued by the India Office, 
together with a large ranp t of India showing the coalfield and 
railway communications alluded to -in the paper. The paper can 
be purchased through the Agents for the sale of Indian official 
publications, and copies have been placed on sale in the Indian 
Section of the Imperial Institute, 

m WyndhaW B, Dunbtan, 

Dii’icioJV i&ienii/w cwtd Mmitol jUsjMU'tojwwt. 

ntk'jtxipmz. • 
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I V»—REVIEWS. 


Forest Administration Beport of tho Hyderabad 
Assigned Distriots, 1900-1001. 

Tiir total area of State forests on the 30th June 1901, was 3953 
equal e miles, classified as follows:— 


Class A —Tirabor and Fuel Reserves 
„ B—Glass Reserves ... 
i, O—Pasture Reserves 

Total 


... 1675 square miles. 
... R8 , „ 

“ 2 » 1<J0 » 

... 3,053 


231 square miles were disforested and made available for 
free grazing. 


122 square miles were transferred from classes B and C to 
class A, with the object of increasing the area of timber yielding 
forests and also to enable certain areas of class A to lie opened to 
grazing on rotation, in such a manner as to allow longer closure 
after felling operations. This is an excellent system, a fa it provides 
for large grazing areas and at the same time ensures the safety 
of the forests. 

The complete issue of 1-inch scale forest maps for the whole 
of Berar is most satisfactory, and will aid systematic forest 
management very considerably, especially as these maps are also 
adopted as the Taluq maps for general administration. 


Under roads and buildings steady progress has been made. 
Eight miles of new cart-roads, three miles of new bridle-paths, four 
new quarters for the controlling staff and 15 for the subordinate 
staff were constructed. This is an important woik, as it is now 
well recognized that much better protection and supervision of 
the forests is given where suitable quarters are available for 
the use of the establishment, and the importance of good com¬ 
munications is well known, 

it 

Berar does not appear to be very much troubled with forest 
Offences. There were 767 cases all told, with only 66 cases of 
illegal grazing, There were no malicious cases of fires, although 
exporters of forest produce appear to be careless, as they were 
the cause of eight fires extending over 5847 acres, and in the 
previous year of 20 fires extending over 11,092 acres. This is a 
matter which the Department should be able to put a atop to 
entirely by stricter supervision and imposing heavy penalties for 
disobedience to comply with rules. 

About 38 per cent, of the total area of forests is under fire 
protection, which probably includes most of otas A, The cost of 
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fire protection is ROO per square mile, and only 1*3 per cent 
of fire protected areas were burnt. 

Advantage was taken of tine seeding of hntnhco in the Wun 
district, and two tons of seed were collected and sown in all 
divisions. Other specieH sown were Terminalckebnla, Dallter- 
gia 81 H 900 ,&dntahuii album and Babul. 

Tlie year was unfavourable for lac culture. 

* • 

The drought, of the preceding yeais caused considerable 
damage to vegetation. A large number of old pollard teak trees 
occurring in well-defined'belts dried up, which is a serious damage 
in places where there is insufficient advance growth to replace 
them. Young vigorous teak does not appear to lm\e suffered, 
and it is specially noted that Jlitnlniokut hivata was unaffected 
the drought. Owing to the desirability of utdisiug the dried 
up teak trees, felling in prescribed coupes were curtailed by 
12,202 acres. 

Teak has seeded very profusely, and it is hoped that this 
unusually heavy crop of seed will counterbalance to a certain 
extent the loss of growth caused by the drought. Bamboo haH 
seeded in the Wun disrtict only, and as the seeding of bamboo 
is not general over Berar, this is probably normal aral not the 
effect of drought. 

The country was restored again to its normal climatic 
conditions by the break of the monsoon rains in August 1000. 
Owing to excellent cotton crops th u re was a large demand for 
fuel, This, combined with the improved condition of the country 
after the drought, resulted in a large increase of revenue under nil 
heads, with the exception of glass and grassing. The decrease 
of revenue under these last heads is due to the mortality amongst 
cattle caused by the fodder famine. According to the depart¬ 
mental figures, it is estimated that about 530,903 cattle died 
as a result of the drought, which has reduced tho average 
number grazed in previous years to about one-half. 

The total cash sales during the year amounted to 


Rs„ 3,65,857 as follows t— 

Ks. 

' Timber (chiefly teakl ... ... 97,649 

Fuel ( „ babul) ... ... 62,788 

Bamboos ... ... ... 29,199 

* bh'ASs ... ... 32,840 

Grazing ... ... ... 1,20,756 

Minor produce ... ... 22,125 


8,65,867 


Total 
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In addition to which foicst pioduce to the \alne of 
l{b w is disposed of as concessions 

1 he gioss avenue was hs .1,71 1 11) oi lih 91 pei squaie mile 

1 lie tot devpcwhtmc w is Its 2,.i8,(31 oi Its (»() „ „ „ 

(Its 20 Const lvincy and Woiks ) 
(Its, 40 Iistabiishmuit,) 

Nd Kvoim Its 1,3>,IU oi It*’ o4 pei square mile 

Mi C lUg^hawe is to he tonginlnlafed on the successful 
nmunei m which he has guided the foast administration of 
Ihtai thiough the hist eight ycais, and his lelnuneiit depnus 
the Depaitme nt ol a most us( fill an I capable Torest Ofhe ei. 


Forest Administration in Bengal during 1901-1902 

Mu T II Lieu, who writes the lepoit this yeai for the lust 
tune, has slice coded in pi odium# an interesting account of the 
yen’s woik in spite of the maximum limit of SOpiges within 
whuli the lepoit had to he confined 

Settlement is atill rn active piogtess in Chittagong, wheie 8.1 
squaie milea \ute added to tlu aieaof lestrved fmest, bunging the 
total aiea foi the Presidency up to 5961 square miles 10«» squaie 
miles ol p otected foust weie excluded, mostly m the .Sundailmns 
and? durian distuct, making the total foiebt aiea home on the 
boohs of the depaitnient about 13,300 squaie miles 

The sum of Its 11 464 was spent on demarcation, most of the 
new woik bung done* m Chittagong, where demarcation seems to 
be both difficult and expensive, as it was found lUtcsHatv to mem 
an ejkpouditiuo of Itb 0310 in clearing 184 milcH of boundary hue 
10 feet wide, being equivalent to a iate of Its 31-4-8 pei nulo. 

No new woikmg-plaub wine sanctioned dm mg the year 
Plans ten 109 square miles were taken in hand, leaving a balance 
of 2477 squaie miles of leseived foiests foi which wot king-plans 
have vet to be prepared, somewhat lets than half the tolal aiea of 
lesened foiests, 

Much attention was paid to the matter of communications,, 
Rs 22 874 being suent on the construction and up-keep of loads 
and paths, ohieflv m Tbuyeelmg and fvmghbhum divisions, wheie 
neaily 40 miles oi road weie constructed 

The Setikhola wne rope-way was worked buccessfully, and 
21,880 mannds of fuel passed over it duung the year 'lie 
rojle-way was unfortunately broken after tbe close of the year by 
the fall of a huge tree, bub has been re-erected with a shorter spaa 
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of 800 feet, which has had the advantage of making it possible to 
considerably reduce the height of the despatching end of the wire 
above the cart-road from which all the fuel has to bo carried. 

The erection of the Midialdaram rope-way was completed by 
Mr, C. Q-. Rogers just before he proceeded on transfer to the 
Andamans The average gradient of thiH wire exceed h Id 0 , which 
is far too great to admit of free loads tiavelling down the wue 
safely and without jumping off. With the experience gained 
at Setikhola, the impossibility of working a single wire under 
these conditions should have been manifest from tbe first, and 
arrangements are now being made to cheek the velocity of the 
loads by the introduction of an endless guide-rope, which it is 
hoped will have the desired effect. 

A decided improvement took place in the protection of forests. 

* 

The total number of new cases was 322 less than in the 
previous year : a decrease occurred under all main heads, that 
under “ Injury by fire” being 29 cases. 

The percentage of 11 undetected cases ’ was 2 70, the majority 
of which were, as usual, cases of '* Injury by lire.” Compared with 
tbe previous year, there was a considerable decrease in tbe total 
number of cases in the Tista, Bnxa and Sundarbans divisions, 
and an increase in the Darjeeling, Jalpaiguri, and Singlibhum 
divisions. The decreases occurred chiefly under illicit felling and 
grazing, and in Buxa the decrease was helped by a marked and 
satisfactory falling-off in tbe number of fires, tn the Darjeeling 
and Jalpaiguri divisions the increase was principally under illicit 
grazing, and may have been in some measure due to the system of 
liberally rewarding members of the subordinate establishments for 
bringing offences to light. In Jalpaiguri the number of ♦* Other 
offences " was double that of the previous year, and for the most 
part consisted of breaches of the shooting and fishing rules. 
The increase in the Singhbhum Division occurred chiefly under 
illicit felling and fires. 

18. The total number of cases taken into court was 248, and 
tbe percentage of convictions obtained in caseB decided was 87, 
as compared with 801 and 86 respectively, in 1900-01, 

Tbe area over which special protection from fire was attempted 
was increased from 2120 to 2205 square miles. Of this area 
2125 square miles were successfully protected, the proportion of 
failure being 3 65 per cent, against 2*02 in the preceding year. 
The total area burnt was 80 square miles, against 43 square 
miles in 1900-01. The total expenditure on areas attempted to 
be protected was Rs.13,273 o$ Rs.6-0-3 per square mile, the cost 
per square mile successfully protected being Rb. 6-4-0 as compared 
with Rs, 6-15-0 in 1900-01. 
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The expenditure on artificial reproduction was Ifa. 8849 anti 
the operations comprised the addition of 420 acres to the area 
under aitificial reproduction. The Conservator, however, seems to 
be of the opinion that but aliffht reliance must be given to 
artificial reproduction, and that with judicious treatment natuial 
reproduction will do all wc require, lie says : — 

u During the short time the Conservator has been in charge 
of the Circle, and in the Province, he has been able to inspect a 
considerable area of the forests in Singhbhiun, the Terai, the 
Duars and the Hills, and he has been ranch struck hy the general 
adequacy of natural reproduction of the more valuable species, 
and by the insufficient steps that have been taken to assibt that 
reproduction in the Terai, the Duars, and sal areas situated in 
the lower lulls. The benefit that the forests derive from fire- 
protection is most marked. The sal is resuming the area it 
undoubtedly once occupied in the Darjeeling Terai, thanks to 
fire-protection which, added to the absence of frost, has also 
enabled a rapid stocking-up of savannahs in a manner that is 
never attained in forests north of Bengal. In the Buxa Division 
there are large areas of what must have been once fine foieBts 
of Dalbergia aiseoo, but which owing to constant firing have 
been reduced to a sea of grass and scattered trees. The manner 
in which this species is reproducing itself in those poitions 
of the areas over which protection from fire has been successful 
shows that it only requires fire to be kept out of such areas 
in order to create forest which would be as valuable as those 
of sal. Much money has been spent in the past on the artificial 
cultivation of species foreign to the whole or certain portions of 
the country and with very poor results. With a multitude of 
indigenous species in the forests producing excellent timber, fuel 
and even rubber, it will be well for the Department to direot most 
attention to the encouragement of the valuable native species 
and to spend money on such work rather than on the cultivation 
of exotics,” 

The revenue and expenditure of the year compare as below 
with those of the preceding year, and the averages of the previous 
five years;— 



1901-1902 

19004901 

hiSerenoe in 1901-1902 

Avenge for five yearn „ 
ending 1900- lOol. 


JnCAHOWt Y8A*. fOttBJU Xba* 



anrplna Becolpti Charge*. Surplue, 

Ha. Hi JU. 

6,85,106 18,00,616 6,91,865 6,09,161 

6,62,688 12,27,077 6,74,16* 6,60,01* 

-27,427 +78,682 +1,17,801 -48,762 

6,91.779 11,02,421 5,98,600 6.08,881 
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The iioi income of the forest year under repoit was 4fi 81 
per cent and the expemlituie oil 145 per cent, of the gross 
revenue, os compared with 53 21 per cent, and *1(1 71) permit, 
in the previous year. The figures, however, for 1901-02 do not 
represent the true results of the working of the year, as the 
chat geo include an extmordinary payment, of Ks.V7,.)78 to the 
JhijaofPomhnt, on account of the piolits of the am king of the 
Porahat forests during the live years ending 31st March 11*01, 
The revenue has only otiee befoio been exceeded, pic , in 189(1-97, 
when it was lis. 13,45,982, and after making allowance for the 
disbursement noted above, the true financial results of the v ear's 
working show a surplus of Its. 6,86,7 U9, which is the highest 
on recoid. 


Ceylon Forest Report for 1901> 

Although the Ceylon report this year contains little which 
calls for special remark, it bears testimony to a yeai’s steady 
progress in developing the forest resources of the Island anti in 
carrying out the investigations which are a necessary pieliminary 
to placing the forests under systematic management. 

There are now 103 reserved forests, having a total area of 
713,413 acres. Additional areas amounting to 60,0(H) acres have 
been proposed for preservation, so that in time there will he ever 
3200 square miles of reserved forest containing many valuable 
species of timber trees, of which the following are some of the more 
important. Pioapyros ebenum, Ohloroxylon swietenin, Uerrva 
Ammomlla, Mimusops hexandra, Vitex aitissima, Alsoodaplme 
semeearpifolia, Terminalia glabra, Pass in longifolia, Mesua ferren, 
Pericopsis M ooniana,Vatica Hoxhurghiana, Vaiieaolweum, Miehelia 
nilagirica, Poona zeylanica, Poona Gardner!!, Poona trapes i folia, 
Calophyllum ’ Walkereii, Pipleroearpus zeylunimw, Valeria 
acuminata, Azadiraehta irdica, Palnquium grande, Garienia 
zeylanica, Nepheliura longanajlomaliumzeylamicum, Media duhia, 
Eugenia Jambolana, Eugenia nssimilis and (rarcinia ternaphylla. 
These areas are gradually-being demarcated : during the year the 
sum of lie,25,962 were spent on demarcating boundaries and 
re-clearing lines. Pemarcation work would appear to be expensive 
in Ceylon, as the average coat per mile of clearing 10 feet 
boundaries was Ks 55£, while a 0 feet boundary cost lts.21 to clear. 

Work in connection with working-plans was still confined to 
enumeration surveys and sample plots. Enumeration surveys 
were conducted over an area of 44,774 acres at an average cost of 
Rs.0*62 per aore. There are now 38 sample areas, varying in size 
from 15 acres to an acre, agd of these a careful record Is kept 
each year. 

The subject of fire protection is dismissed ‘in the report with 
the remark that a good deal of damage was done. No details are 
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uiim oi at m> i it< uiy little, isiiputt 1 Dining thi you 

]{s bOUO w is sp( «t on touts iml Hs IbUO on buildings wink 

pollute lo the \ ilut of Its 1,71,000 wis lem mil tit pu tun utally 
md ks 1,78,000 b) lonsumus, both amounts bang c nisi dei ably 
less than wue obtamut last jear 

Ihe leceipts io the ytar irammted to Its 5 md the 

expt miituie to Its 2 86,7 2 the resulting suiplus ot Its 1 Ob i2l 
bun,' an nnpxo\ uncut on the Itb 81,10b ot the picvious yeai 


Forest Administration in H H the Wiaam's Dominions 

during 1900-1801 

His HiciHNiss the Ni/ini tannot be congratulated on the 
progress made in foiest adimmstiation within Ins dominions 
timing I ash 1 U0 Malleis stem to be at a standstill, oi lather 
piogit SB ib at a standstill, an 1 forest yowth is fast ihsappt anng oi 
at any rate deteuoiatitig llie teuton for Uhb apptais to be that 
His llighnesH and hiH counullors have not }et fully reahsed the 
damage winch ih Deny done to State pioptriy, and tin Htrioub 
results which must ensue at no distant date if a more dtuded 
policy is not adopted and vigorously enfoued, even at the coat of 
some considerable iedu< tion m leunne loi the time b< ing One 
of the most valuable foiest pr iperti h in India is bung wantonly 
destroyed with little or no piofat to the btate 

One reserve of about 18 5 square imlen was sine honed dunng 
the year, bringing the total auaoi reseivee up to r >J8t> square 
miles Proposals have been submit!ed foi the {estivation of 
4680 square miles, but these have all hetn leluimd unsanttiomd 
because the anas had not been suiveytd or mapped Jho leasm 
is excellent, but the failure of the depattmtnt to suucy and map 
the aieas is due to its being unable to obtain sanction to the 
employment of either surveyors oi draughtsmen 

The condition of the open forest is especially unsatisfai toi) 
They are nominally m charge of the tabsildars, who are allowed 
no establishment for the protection and working of these forests 
Their interest in such areaB is consequently limited to obtaining 
what levenue they can flora them 

Little demarcation and suney work was done, and no woik 
whatever was done on communications, banclion has been 
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obtained to upend the paltry sum of Rs.1000 on roads during the 
current year. This may be a beginning, but it is a very small one. 

In spite of the large amount of illicit removal which admit¬ 
tedly goes on, only 12 new caseH were taken into court and only 
six convictions were obtained throughout the whole year. Most 
of the forest crime was dealt with departmentally; 4*110 cases 
were compounded for Ry.29,879, which allows that the department 
is unwilling to take its oases int.o court. Even though it is not 
easy to obtain convictions in court, it ia prohably better to send 
up the more serious cases to be dealt with by the magistrate, aa the 
ordinary villager much prefers to pay the compounding fee when 
caught to being taken into court with all the accompanying worry 
and expense. 

Eire protection is attempted on a small scale: 217 square 
miles were protected out of 22.5 hquare miles attempted, the cost 
being Its. 7-3-2 per square mile, or about f anna per acre. 

Much space is devoted in the report to the difficulty 
experienced in controlling gracing. The sum of Us.3*1,000 was 
derived from grazing fees, which averages about 2 annas per bead 
for horned cattle. Of this amount lia,14,500 was obtained by 
sanctioning the right to collect grazing fees in mtain unreserved 
lands. A further sum of Hs 11,500 was derived from the sale of 
the right to collect grazing fees in Pakhal Reserve, ho that only 
Rs.8000 was derived from all the other areas. Unless cattle 
grazed illicitly, the grazing over the other reserves would not 
appear to be very excessive. It is strongly' recommended in the 
report that cattle should not be grazed free in unreserved lands, but 
this we believe is the custom more or less throughout India. We 
also understand it is usual throughout India to permit foreign cattle 
to graze free in British territory outside reserved areas. 

Financially the operations of the year were successful, the 
gross revenue being Rs.3,45,445 and the expenditure Rs.1,44,308, 
giving a surplus of Rs,2,01,()76— a surplus which has only once 
been exceeded, but which is still capable of very great extension* 


VI,—EXTRACTS, NOTES AND QUERIES* 

Athletic Sports At the Imperial Forest School, Debra Dun* 

* 

The annual athletic sporlB were held on 15th and 16th October 
on the old parade ground in the presence of a large assemblage of 
the residents of Dehra Dun, The proceedings were enlivened by 
the presence of the band of the 2nd P. W. O. Goorkhas, lent by 
kind permission of Major Shakespeare and the officers of the 1st 
Battalion. 
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The Rapid Agomg and Fireproofing 1 of ’Wood 

lui prest rv ihon of wool was lormtily accomplished by 
dryiu*, and coveiing it ruth (.citings dtsigned to pit\tut the 
tntiam e of air and m )i4uit 1 best h ivt „ivi n place to iiumt ions 
pi mb ioi the mtio iuction of autiseptie liquids 

ihe decomposition of wood occurs soon alia it is ft lit tl and 
e\postd, wlullia m logs 01 j iueb, to the an inoistmc uid 
V uiations ol the tempt latme It is also destroyt 1 by lx mg built d 
in the giound or immeibcd in uuttr Cut up iu jl ml s and dmd 
in the open an it warps and ei uks, eausiug (onsidci rblt loss At 
300 dig t all wood, diy oi pitsuved by uitisiplies, is taiboui/td 
without production ol ilauit but subjtcttd to a ltd Junt oi 
to llit action ol a buinnig body, as in iuc, tlu putts of wood me 
completely desltoytsd, even it they au covcud with a coating 
opposing, to the lue a eutain lebistaute 'W lienei tlu mullitudt 
oi protests made Ufae ofloi more than acentmy loi me teasing its 
durability 

Let us consider in a few words what vtool is, the properties 
of its principal components, and the causes ol lluu rapid change 

Wood is formed essentially of two different ubblances, one 
predominating, the ligneous, and the otha liquid, the sap 

1 Ihe ligneous is formed of cellulose, that is, wilh 
reference to its elements, of tar bon, oxv gen and hydrogen Ihis 
oigauie tissue constitutes the framewoik ol the plant m the 
form of vessels and fables, which are coveitd with an ogglutmant 
organic matter (vasculose, cutoBe, pet lose, etc) Ihe principal 
caube of change of the ligneous is the great affinity of its oar bon 
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for its oxygen, an affinity favoured by the changes of dryness and 
moisture, and finally resulting in (he disorganization nt thHiluous 
structure. The wood loses its power of resistance, the tilne is 
disintegrated and falls into a gray ish powder. 

Pectose aiul poetic acid, in the state of peetate of lime, finm 
a part of the organic cement which binds together in handles the 
cortical fibres of a great inmiher of useful hluinentims plants, 

Pectose, like cellulose, is insoluble in all neuttul solution-* 
but it has the property of conversion under diifcmit. influences 
into soluble gelatinous product’-, Submitted to the double actum 
of heat and of acids, it, is transformed into peetine, a neutral 
colourless body, soluble in water, then into pectie acid V t J , H 
0 3S , and quite a series of bodies increasing in acidity in pro¬ 
portion as they recede from their origin. These bodies may be 
presented iu the following order: Pmapectims metapect me nr 
parapectinic acid, peotonio acid, pectie acid, parapeptie acid and 
metapeptio acid. 

2. The sap which fills the cellular cavities of the orgnnie 
tissue is composed of a considerable quantity of water, holding in 
solution mineral and organic substances (nitrogetiized, fatty and 
sugared). The sap pisses by endosemose, and not by capillarity, 
from the soil into the roots; then circulates through the different 
parts of the plant, conveying various dissolved imneinl sub-tniices 
such as are found in the todies. This liquid, therefore, is one of 
the essential causes of Uie vitality of the wood. After it is cut 
down, the sap, undergoing the affinity of its ear bon for oxygen 
and of its nitrogen for hydrogen, becomes a favourable medium and 
an aliment for the nourishment of worms and for the development 
of cryptogamio germs—additional and powerful causes of the 
changeableness of wood, 

The sappy liquid represents a weight varying ftom Ihper 
cent, in the yoke-elm to fltt per cent, in t he poplar. 

Not only are the chemical and physiological causes of the 
changes of wood now understood, but a remedy has lieen found fur 
the evil. It has been known for a long time that a dry v ood is 
much less subject to dwoKipwition than u nmint wood still 
impregnated with sap. This observation has led to submitting 
the wood before its employment either to natural or to artificial 
and rapid desiccation. 

* 

Until within the last few years the first method, the most 
simple, that of exposure to the air fora time, afforded good results, 
but the natural drying, which requires a good deal of time, 
especially for hard species and for considerable thicknesses, 
necessitates a very large surface for piling wood and the loss by 
waste prodding from splits at the extremities increases the prioe 
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of dry wood. This explains the numberless methods for obtaining 
the lapid diymg of the wood under the best possible condi¬ 
tions. 

To desciibe all the processes would take us too far fiom the 
pads of the subject which we have m view. Paulet describes 
173 methods, most of which have been patented, and which may 
be distributed in the three following groups ;— 

1. Ky natural infiltration or displacement applicable to 
standing wood or that lecently cut down. 

2. By pressure in the open air, applicable to wood in bark; 
or by pressure in au inclosure, applicable to dry wood* 

3. By supeificial application of antiseptic agents (by 
carbonisation, immersion and coating) useful for all kinds. 

Before considering the ingenious Nodon and Bretonneau 
process for the rapid ageing and fireproofing of wood, we will 
rapidly analyze the principal methods which have afforded 
material lesult 6 '. 

In the first group may be mentioned rafting, which consists in 
immersing the pieces in water. This allows of drying the wood 
more rapidly, for the sap ha\ing been partially driven out by the 
water, which has leplaced it, this will evaporate more readily than 
the sap. For instance, oak for flooring, which would require two 
years of drying in the open air, may be dried in four months after 
having been subjected to the action of the water. 

Wood is immersed in a stream or basin for three or four 
months. If the circumstances allow of raising the temperature 
of the water to 30 deg. C., the time of operation may be reduced 
to fifteen or twenty days. 

Steam also afforded good results so far as the drying is 
concerned, but unfortunately the fibre is in part attacked aud the 
wood is much less tenacious* 

In the Leolerc process the operation is conducted by steam, 
followed by dicing in a current of warm air. The wood is 
arranged in a close chamber of masonry and the steam, strongly 
distended, is brought in for forty-eight hours by perforated pipes. 
Under the action of the condensed water a part of the sap comes 
from the cells of the wood, and the other part is coagulated. 
Thus the result is not complete.' 

The wood is afterward dried by causing a current of warm 
air (30 to 35 deg. 0.) to circulate in the same chamber, which 
requires a fortnight for planks of ordinary thickness. The wood 
is piled upon the open work floor of the chamber, inclining it 
sufficiently to cause the sap to flow. Each piece is separated 
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from its neighbours, which allows I hr air and steam to circulate 
freely over the whole surface. For drying, the warm air is 
introduced, at one time from above, at another from below, and 
alternately at one or the other extremity of the chamber. Tt is 
drawn in through the wood and drawn out by a ventilator woiking 
at the opposite extremity, 

Boucheiie^ processes, which belong to the tird, and second 
groups, utilize at one time the vital osmatie force of growing 
trees? at another the infiltration of a liquid, or the displacement 
of the sap by this liquid, on the tree recently felled. In the fust, 
case, one or two saw cuts are made at the* Iw-e of the trunk or 
seveial quite deep holes. An earthen hand or a strip of eloth 
smeared with rubber, is placed around the base and communicates 
by a tube with a small cask containing any antiseptic* solution 
not too concentrated. 

The sap on rising in the tree draws with it the liquid, 
according to the diameter of the capillary vessels. The tree 
receives the ]>oison as it icceives the nutritive element. 

In the second ease, if the tree is felled, it is placed in a 
position slightly inclined, and a leather sack, as impermeable ns 
possible, is attached to the trunk and pul in communication with 
a reservoir 10 or 15 millimeters above. The results are quite 
noticeable, bnb the process is incomplete, tin* penetration being 
irregular, and the displacement of the sap almost nil in the heart 
of the wood. 

In the Rennrd-TVrin infecting process, the piece of wood is 
sawed ofF at the two ends perpendicularly to its aids. One of the 
extremities is covered with a sack of impermeable canvas in 
which the solution is poured} the other extremity is connected 
with a metallic receiver, in which a vacuum Is produced by tlm 
combustion of tow soaked with wood Hpirit, which completely 
closes the apparatus, 

Tim aspirator bringsfrom the capillary interstices the natural 
liquids which they contain# Those are replaced with the solution 
under atmospheric pressure. Hie operation is repented two or 
three times. 

In general, the processes by pressure in an inclosure, belonging 
to the second groups are worked by meant* of east-iron cylinders 
containing the pieaea of wood. # In many cases a vacuum in 
produced at the outsel in the cylinder containing one or several 
pieces, then, the liquid is introduced under pressure for several 
hours. 

A modification of the- Ubuohene and the Renard-Perin 
prooesses is the new prooese of <$. bebioda & Co.,—the injection 
of the Wood in mase. The trunk or log is inolpaea in a 
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kind of cast-iron autoclave able to support a pressure of 150 
atmospheres. The liquid is injected by a pipe under a pres him* 
which is gradually increased for a quarter of an hour in the 
case of spruce up to 100 atmospheres. The wood is surrounded 
by the liquid, which is kept at the same pressure as that 
entering. According to the inventor the fibres of the wood 
would offer no resistance under this process. The liquid entering 
would act like steam in the Gifford injector. But, m our opinion, 
the liquid submitted to so strong a pressure would seek to pas» 
out by the shortest path, and the wood would therefore be 
penetrated irregularly. 

When the object is to dry wood rapidly by this process, the 
treatment is effected simply with water : the sap, according to the 
inventors, would he expelled from pieces 10 by 10 centimeters, 
which would be dried m four days, the temperature of the air of 
the dryer being gradually raised to 90 deg. 0., the temperature at 
which charring commences on the fibre. As the apparatus used 
by Lebioda and Co. is more costly than that of the Boucherie 
and Kenard-Perin processes, the results must be similar, the sap 
contained in the capillary vessels not having time to be 
completely displaced by the osmose necessary for this exchange 
of liquids. Under these conditions of rapid treatment, the osmose 
ceases in the heart of soft woods, and is slight in the whole mass 
of hard or resinous species. 

The superficial carbonization, belonging to the third group, 
is valuable for hard woods which cannot be impregnated with 
antiseptic substances. This treatment is of more durable efficacy. 
The charring is produced by a flaming jet, which in the current 
of compressed air forms a kind of blow-pipe and causes a strong 
disengagement of heat. The flame draws out the water contained 
in the superficial layers, dries the fermentable portions, carbonizing 
completely the external parts, and produces a torrified surface 
about hall a millimeter thick, almost distilled and impregnated 
with the products of this distillation, which are empyreurrmtie 
creosoted substances. 

Drying with smoke, which is effected in a chamber of masonry 
heated by the combustion of moist handlist, which yields a 
thick smoke, renders the wood useless for ninny industries, on 
account of its disagreeable odour and the slight resistance of its 
fibres, which have undergone some change. 

In fine, of all these processes except that of Nodon and 
Brelonneau, which we will describe, none resolves in an entirely 
satisfactory manner the problem of the rapid drying of wood or 
the complete penetration of antiseptic or fireproofing products. 
Bapid ageing of wood by electricity of the different processes 
hitherto employed by Messrs. A. Nodon and A. Bretqnneati, 
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preserving only the best principles and inspired by the experiment of 
Daniel on the displacement of a globule of mercury by the electric 
current, have succeeded in utilising electricity for modifying the 
constituents of the sap. By that physical force which at times 
produces such unexpected effects, they have intioduccd on the 
ligneous tissue a suitable saline solution, which, after rapid drying, 
secures for the wood resistance to putrifying agents. Daniel, in 
his interesting experiment, placed in a glass tube bent at its 
extremities and arranged horizontally, a globule of mercury 
immersed in acidulated water, lie introduced the wire of a 
battery at one of the extremities of the tube, the other wire in 
the acidulated liquid at the opposite extremity, and observed the 
movement of the globule of mercury, which was displaced from 
the positive to the negative pole. 

After several years of study oil the modifications of the vital 
parts of the wood and on the arrangements to be adopted and the 
choice of the baths for treating the wood, MA1. Nodon and 
Bretonneau have been able, by placing the wood lietween two 
eleotrodes of lead, to finally resolve the difficult problem or the 
artificial ageing of wood and fibrous substances. The company 
which operates this important discovery lias erected a model 
factory at Aubervilliers. 

The practical working of this process is quite simple. The 
apparatus serving for the electric treatment of the wood consists 
of vats of cement or wood rendered tight by a lead lining 

millimeters in thickness and isolated from the bottom 
electrically by porcelain. The dimensions are 6 metres and 12 
millimeters in length, 3 millimeters in width and 1 millimeter 
in depth. A copper coil, placed horizontally at the bottom of the 
vat, allows of heating the hath by means of steam brought in by 
a pipe, which is connected on the outside with the coil by joints, 
easily taken apart in such a way that the temperature of the saline 
solution can be kept at about 36 deg. 0. during the introduction 
and removal of the wood, and then isolating the coils and 
consequently the vat from the steam-pipe. 

The wood to be placed in the vats is arranged on the outside 
on movable platforms, a kind of open work frame covered with 
lead from l to 2 millimeters in thickuess, forming the first 
electrode. The logs may be treated before they are cut up, provided 
they are separated from the bark. The logs or planks are placed 
in piles on the platforms as nearly uniformly as possible, the 
different piles being of the same height, 0*7Q at tlio maximum. 
The quantity, thus prepared, is raised on a turn-table by a 
windlass, the platforms having a series of hooks, allowing of their 
being suspended to an iron,frame under the windlass. The wood 
is then brought over the vat and let down into It The unper 
. face of the wood is covered with the second electrode formed of 
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lend 1 millimeter in thickness, contained in a connected seiies of 
bmall poious Yebbek or compartments of wood j these aie in M/e 
from 0*90 metre to T5J5 meties in length, liom 0 7o metie to 
0*90 metie in width and 0 - 10 metie in height; cloned at the lower 
part by felt between two pieces of canvas beaten down and 
fastened on the side k s of the frame under wooden lath kept m 
place by sciews. Thus there is a receiver retaining the water that 
is pouted in for assuring the proper contact of the wood and the 
lead, as well as of the canvas and the felt, which serve as an 
intermediate vehicle for the different components of the sap 
expelled horn the wood during the operation. The lead of the 
different poioub compartments is united and thus forim a continuous 
electrode, which is put in communication with one of the poles of 
the dynamo, the other pole being connected with the lower electrode. 

The vat is then fillod with the solution employed for the 
treatment of the wood. This may be antiseptic ot formed of 
salts for lendeiing the wood uninflammable. That in use at 
Aubervillier8 for the ageing of wood properly so called is a 
solution of crystallized magnesium sulphate (80 parts water, 
30 magnesium sulphate) heated to 35 degs. (J. The wood ia 
immersed in this solution, emerging from tho suiface only a 
few centimeteis (3 to 8 centimeters), the lower face of the 
upper piece of each of the piles of wood being always moistened 
by the solution. This bath may be used indefinitely, provided it 
is regenerated by means of magnesium sulphate according to the 
density of the liquid or the percentage of the salt. About every 
month the bath is brought to the bailing point in cider to coagu¬ 
late and readily separate the organic matters proceeding from the 
wood. 

Before the solution of magnesium sulphate was employed, 
other baths were experimented with, which were abandoned on 
account of practical objections, such as the deposit of resinoua 
matter on the surfaoe of the wood, which had to be removed by 
sc»aping and washing, or on the fibre itself, which too quickly 
dulled the tools employed in working the wood. 

In the treatment wiUi the magnesium sulphate the cont innorm 
current employed is 110 volts, but instead of being <1 netted 
through the wood always in the same direction, a change is made 
every hour or every two hours, or half the amount of electric 
horse-power necessary for the operation ia passed from the top to 
the bottom, and then the other half from the bottom to the top. 

The duration of the treatment by eleetiieity is proportioned 
to the electric resistance of the wood, which varies according to its 
nature, its thickness and its humidity. As in the processes by 
injection, the operation is the more prompt and complete, what¬ 
ever the species of wood, provided it has been recently cut down, 
that is, if the sap has not undergone modification. 



48 


TUB IUPU) AOE V(I AND I-'lKKPRO()HN(l OF WOOD. 


The ageing of wood by treatment in vats is completely teimin*- 
ated when six electric horse-power or about *1500 watt-hours 
have passed per cubic metre of wood. The time may \ury from 
Seven to fourteen horns, the intensity of the electric current being 
generally kept between four and six amperes, which is secured 
by increasing or diminishing the emergent part of the wood, 

Phenomena produced during ihe Mhrtrio Treatment,—* 
According to Daniel's experiment, electricity produces in the 
cells of the wood movements of contraction and dilatation. 

1. A pirt of the magnesium sulphate of the solution 
employed penetrates by electro-capillarity into the cells which 
are more or le->s free from the sap. 

2. thaler the influence of the electric current there is an 
osmotic exchange between the saline substances of the bap and 
the magnesium sulphate. 

Electrolytic action on tho ferments of decomposition 
and putrefaction contained in the wood.. 

4. Finally, and the most important point, the simultaneous 
electrolysis of the organic salts contained in the sap and 
incrusting matters of the wood and the magnesium sulphate. 
The electricity facilitating tlni contact of the re-agents with the 
ligneous fibres, the salts and metallic oxide are deposited and 
united with this fibrous matter, atul fabrics are mordanted by 
alum. The ligneous Jibre containing the phosphates which 
contribute to this precipitation is Unis united and protected 
from the action of the air:— 

the reversal of the direction of the electric current tho 
•acids formed coagulate tho albumen, the uiirogniml matter 
being always accompanied witli sulphur and phosphorus. The 
metal unites with these metalloids, and tho phosphides and 
sulphides formed render the uitrogouiml matter unlit for 
\egetable and animal life, 

There is therefore a formation in the mass of the wood, under 
tli© influence of the electrolysis, of now mineral compounds, stable 
and imputrescible, and this in a way much more complete than 
by any other process, preventing the ulterior development of tho 
germs whieh cause the decomposition of the wood. 

* 

The action of the electric current in the process of the ageing 
of wood is therefore very important. Investigation with the 
microsoope and the results of analysis demonstrate the penetration 
of the elements of this salt in the fibrous matter to the heart of the 
wood. 

The different parts of the wood being of heterogeneous 
constitution, the proportions qf.the elements found by analysis vary 
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fiorn owe point to another. The results given below aie Ihe 
aveiages of analysis of samples taken from different pails of the 
same piece of wood. 


Ash obtained by incineration: oak not treated, O-itO per 
cent.; oak treated with magnesium sulphate 0*90 per cent.; g»ay 
poplar not tiealed, 0*28 per cent.; gray poplar tie.ileil with 
magnesium sulphate, 0 82 per cent. By analysis of the ash of the 
giay poplar treated with magnesium sulphate, there ate found 0 24 
per cent, of sulphunc acid, corresponding to 0*60 of crystallized 
magnesium sulphate; 0v5 per cent, of magnesia, of which one 
pati (0*10) coi responds to the 0 60 of the magiiehium sulphate 
above, and the lest 0*45 per cent, is m the free state or combined 
with the organic acids of the wood. * 

Drying of the treated wood ,—After treatment, if the wood is 
in logH, it is cut up in timber, according to need. After it i? 
thoroughly soaked with water, it is left from 8 to 15 days under a 
shed for drying For this purpose the pieces are piled on each 
other separated by two or more spruce laths, according to length, 
the thickness of the lath varying from 8 to 25 millimeters, 
according to the thickness of the pieces. 

Tf sufficient space is at disposal, the wood can lie left to dry 
entirely in the open air; still it undergoes the alternations ofheat 
and cold and the ii regularity of the action of the air. It seems, 
therefore, preferable, after a first drying without, to pile thd 
pieces in a chamber, where a current of heated air is kept id 
constant circulation flora two to eight weeks, according to the 
thickness, at a temperature gradually increased to .35 deg. or 
40 deg. 0 The wood is then thoroughly dried aud ready for use. 


Principal Advantages of the Artificial-Ageing of Wood over 
Ike process of natural drying, —If a piece of senilized wood and 
a piece of the same kind not tieated and dried simply in the open 
air are compared under the microscope, it will be ob&eivod that 
the cells of the former have undergone contraction. The entrance 
of the air will therefore be rendered moie difficult. Then the 
original albumenoid matters no longer existing, the wood will not 
be subjected to the influences of the hydioraetric state of the air,' 
and may be preserved without change, escaping putienaction and 
the attack Of insects* 


These properties have been proved by tests of the resistance, 
showing an increase of the'tenacity of the fibrous matter. 
Experiments made by the superintendents of w'ood paving in the 
•city of Paris have attested conclusively the penetration by this 
jjrocess. Pavements Of senilited beech and pavements of bee ok 
simply oreosoted have been laid in several quarters, particularly 
at the Porte Saint Martin. When taken up some time afterward, 
the treated beech showed no sign of the usual putre&dtion and 
exhibited more resistance fco wear than the beech not treated. 
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By ageing the colour of the wood is not; modified, and its 
Ronorpusness ifl incieased to Riieli an extent that it is now sought 
for by the makeis of inatiumeutH of music*. 

This process not only imparts to the wood the qualities that 
have been enumerated, but; causes an important saving over the 
methods hliheito employed, especially over that of drying m the 
open air, in the diminution of the capital lepmenied in the value 
of the wood and in the land occupied and m the prevention of 
waste, 

Tt is not only applicable to the rapid drying of wood, lint it 
allows of modifying the conditional of tientment, of increasing any 
one of the qualities preuously cited, neeoiding to the kind of 
wood and the use to which it is to he applied; it is to he obseived 
that for wood of close fibre the phenomenon of endosmose is 
weaker than for wood of loose texture, while the phenomenon 
of exosmose still pieservea its value. 

For instance, in ageing wood in a bath of podium phosphate 
and borate, the durability of the wood may be augmented. With 
the aid of zinc sulphate a quantity of salt maybe introduced in 
the fibre of the wood varying with the strength of the solution 
and the duration of the treatment. A resisting power will thus 
be imparted to the wood permitting its employment with success 
concurrently with creating for paving railway ties, draught 
vehicles, teleginph posts, and other purposes. 

Finally, by the electric treatment the umnflamtnnbility of 
wood may be increased by employing, for example, ammoniacal 
salts. 


FiRumtoormo op Wood, 

Strictly speaking, it, in impossible to render wood completely 
incombustible, but an almost absolute immunity nganiRt the 
attacks of fire can be imparted, 

G-ay-Lussao was one of the first to lay down the principal 
conditions indispensable for rendering organic matters iu general 
and wood in particular uninflammable. 

1. During the whole duration of the action of the heat the 
fibres must be kept from .contact with, the air which would pau*a 
combustion. The presence of borates, silicates, etc. f imparts this 
property to organic bodies. 

2. Combustible gases, disengaged by the action of the heat, 
must be mingled in sufficient proportion with other gases difficult 
of combustion, in such a way that the disorganization of bodies by 
heat will be reduced to a sirfipje calcination without production of 
flame. Salts volatile or decomposable by heat and not com* 
bustible, certain ammoniacal salts, afford excellent results* 



THE It iPID AGEING AND FIREPROOFING OF WOOD. 


51 


Numerous processes have been recommended for combating 
the inflammability of organic tissues, some consisting in external 
applications, otheis in injection under a certain pressure o£ saline 
solutions. 

By simple superficial applications only illusory protection is 
attained, for these coverings, instead of fireproofing the objects 
on which they are applied, preserve them only for the moment 
from a slight flame. Resistance to the fire being of only short 
duration, these coatings scale off or are rapidly leduced to ashes, 
and the parts covered are again exposed* It often happens, too# 
that such coatings have disappeared before the occurrence of the 
fire, so that the so-called remedy becomes injurious from the falsa 
security occasioned. 

We will cite some formulas still recommended. They are 
applied:— 

1. By immersion o r imbibition, 

2. By application of successive coats by means of a brush, 

1. For immersion or imbibition the following solution is 
advised : Ammonium phosphate 100 grammes ; boracic acid 10 
grammes per litre, or ammonium sulphate 135 grammes; sodium 
borate 15 grammes, boracic acid 5 grammes per litre. For each 
of these formulas two coats are necessary, 

2. For application with the brush the following compositions 
are the best. 

(a) Apply hot Rodinm silicate 100 grammes, Spanish white 
50 grammes, glue 100 grammes, 

(b) Apply successively and hot, for first applioaiion, water 
100 grammes ; aluminium sulphate 20 grammes: second applica¬ 
tion, water 100 grammes j liquid sodium silicate 50 grammes. 

(o) First application, two ooats hot: water 100 grammes j 
podium silicate 50 grammes: second application, two coatings : 
boiling water 75 grammes, gelatine whito 200 grammes; work up 
with asbestos 50 grammes, borax 30 grammes and boracie acid 10 
grammes. 

Oil paints rendered uninflammable by the addition of 
phosphate of ammonia and borax in the form of impalpable 
powders incorporated in the mass, mortar of plaster and asbestos 
and asbestos paint, are still employed for preserving temporarily 
from limited exposure to a fire. 

In England, America and Paris attempts have been made to 
introduce under strong pressure, preserving solutions into fibrous 
suhstances. Even large establishments have been erected In 
different countries for this purpose. Unfortunately this process by 
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pressure is still attended with the serious evil of introducing 
fireproofing products only in die outer part of the wood $ the 
solution reaching but a quite a limited depth. The process 
consists in removing from the wood with the aid of steam under 
pressure, a pint of liquid products which it contains which excites 
a sort of distillation oF the inHainnmble product*, for which 
solutions; are substituted, generally composed of ammonium 
Bulphate or phosphate, boracio acid or alkaline hoi ate. 

The best result has been obtained hy the electric penetration 
pf the salts. In the Nodon and Bietonnenu process fireproofing 
products have been introduced Uuough the whole mass of the 
wood, and this in a way much more legnlar than by injection 
even under strong pressure. A power of lesistnnce to the attack** 
of fire truly exceptional has been thus imparted. The (plantity 
of fireproofing products depends on the concentration of the bath 
and the duration of treatment. 

It has been ascertained by experiment that wood is’really 
uninflammable; that is to say, that it resists for quite a long 
time a very high temperature, if it contains according to its 
nature, from 15 to 20 per cent, of the salts employed, 

Fireproofing of Wood by Electricity. 

The successive operations and the apparatus for incorporating 
the fireproofing salts in’the muss of the wood are nearly the 
same as those for the ageing of wood properly so-called. It is 
absolutely necessary for the treatment that the wood should he both 
green and not too hard. The penetration of she balls being 
effected in great part by osmose, the anp is an important factor; 
and a hard wood would be difficult for the introduction of a 
quantity of preserving substances, 

The vats employed are on the average 4*50 metres long, 1'fiO 
metres wide, and 0*70 metre deep. They may be of cement or of 
wood lined with lead, like thobe used for flgemg with magnesium 
sulphate, but the solution of aixunoniacal salts is heated hy a vvoim 
of hardened lead, instead of oopper, in which the steam circulates. 

At each of the extremities of the vat is a vertical partition of 
lead perforated with holes, forming a kind of resert oir, 0*25 metre 
wide by 1*50 metres long (the width of the vat), in which aro 
poured the fireproofing salts neoessary for maintaining the 
notation at saturation, 

The wodd is piled upon the lower electrode to a height of 
0*15 metre to 0*20 metre at the maximum, ahd covered with 
porous vessels containing the second electrode. The fireproofing 
hath employed is a saturated solution at the temperature 
of 80 deg. Ck of ordinary ammonium sulphate And ammonium 

borate. ’ 
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The electromotive force of the electric current utilized Ought 
not to exceed 25 volts* The electricity passes into the wood 
always in the same direction from below upward. 

According to numerous tests which have fixed the constants 
of the electric treatment, the best results are obtained with nra 
intensity not exceeding 12 to 16 amperes per stere of wood ; that 
is to say, that the electric energy necessary is about half an electno 
horse-power per stero in treatment. 

The total duration of the operation is 48 hours, divided into 
two equal parts. At the end of the first period, the wood is 
reversed (turned upside down). The wood thus tieated lias 
absoibed from 15 to 20 per cent, of its weight of the salts of the 
bath. These salts penetrate to the heart of the cells and form 
a sheath around the fibre. If the wood after drying is submitted 
to the action of fire, the ammoniacnl salts, which encompass the 
fibres, melt. On increase of the heat, the fibrous matter is 
carbonized slowly and the gaseous products resulting from the 
decomposion of the salts prevent the ignition of the combustible 
products proceeding from the calcination of the fibre. In a word, 
the fire is limited to the points attacked and is not propagated to 
the neighbouring fibres. 

The official tests conducted at Paris by the fire department 
are conclusive. On the application of the officials the inventory 
constructed a number of cubic boxes, 0 50 metre in pize of spruce 
and poplai fireproofed planks 26 millimeters in thickness ; the 
bottoms of the boxes were perfoiated with five holes. One of the 
boxes was filled with a kilogramme of dry shavings, which, when 
set on fire, required five minutes for consumption. A large 
amount of heat was developed. After the combustion it was 
found that the outside walls of the box had remained cold, and 
that the inside had not been charred beyond the thickness of 1 
millimeter. No point remained on fire and no part of the wood 
was separated under the influence of the extreme heat. 

The second box contained a double weight of shavings which 
were thirteen minutes in burning, When the combustion was 
completed it was found that the interior of the box was red with 
heat, but without flame. 

The third experiment took place with a fireproofed box of 
white wood, in which three kilos of shavings were burned. The 
test lasted for SO minutes, the interior was incandescent and the 
wood charred for five or six millimeters in depth, while the 
exterior was simply heated. 

Another test with a spruce box not fiieproofed containing' 
1 kilogramme of shavings ended in three minutes in a sn)a1l 
conflagration, which Had * to be extinguished with water. These, 
results are conclusive. 
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A piece of tueproifed wool ■.uhmtttcd to the action of tie 
electuc spnik is *>iiii[h c nl mi/ <1 at the pat ts of contac t, while 
wood not ti iU<J buists pueklj into Hume 

I he unions tests on the icsmtame of ccitain building 
matt i mis to hie* conducted btfoie the upnscntatnc s of (ok ign 
fne depart tnt tits, may also he cited A sepuut c oust iu< turn ot 
umtnt wan fillcei with 7 or 8 steine of wood moist, ned with 
pc fci oleum It was (mulshed on one ot its Miles with nil it mi 
eiooi, on its second side with a dooi of wood fneptodcel by tins 
fnocess, an 1 on lh< tlmel with a window ot piotutul glasi, that 
is, glass cast on me tullic gm/i Wood pile el up m this cue losuic* 
was set on tnc anel extinguish* d attu the inHiioi tc rope lietore bad 
leached about 1 100 dig The dooi of wood was consumed only 
after the lapse ot one horn 

Ihe non doot wan veiy epue kly put out of shape and allowed 
$ueh a quantity of heat to piss that oidniaty boxes placed at a 
distance of tbiee metres were consumed 

Ibis method of penc ti it ion furnishes complete wenuty m 
Othei extreme exposures Ihe wool demined to iccuve (lectin 
wuca irny, by being pieuously hiepioottd, a\oid the* auicius 
accidents winch fitquently oecnr. 

Wood thus rendeied incombustible' is imputichcible, it a 
tenacity is the gieater, but it can he leadily woiked It can be 
glued perfectly and receive the painting oi vuiiisbmg denned fen 
preventing the pcnetiation of the moist me ot the an and 
avoiding completely the decomposition of the ammoniac nl Balts 

This new method of londmng wood incombustible, whiles 
matenally augmenting its value den a not imolve too huge an 
expense Experience, indeed, has hbown that the <o«t of hnpiool- 
mcf by this process is less than that ot otlui inelhodn in tu»c*« ami 
that the wood can lie employed fm mimueniH pm pout a, eapecmlh 
on warvewitls where metal haH been Inthento iwed *• 1 tannin tutu 
n> the Scientific Amttncan hupphvmit jiout the He uin de Gftfnne 
lndustrielh* 


YU —TIMBER AND PRODUCE TRADE 

Churchill and Sim’s Wood Oiroul&r, 

4 Ih frovembei 1002 

East Indian Teak —The deliveries* in October consist only of 
501 loads, against 1,410 loads in October, 1901 For the last ten 
months thev amount to 10,481 loads, against 11 000 loads for the 
wane periods last year lhe maiket has been rathei lifeless during 
the month, and it is diflusolf to get puces here commensurate mth 
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those justified by the lack of supplies at the shipping ports 
consequent on want of water, Nome partial improvement has 
been experienced in this latter respect according to recent reports. 
There has been a fair demand for plank-, at satisfactory rutet.. 

RosewooD) East India.— The present small demand is amply 
coveted by existing stock. 

Satinwood, East India.—P lain wood is of slow sale, but for 
finely-figured logs good prices are obtainable. 

Ebony, East India— is in steady demand, provided tlie wood 
is of fair sizes and in good condition. 


TRICE CURRENT. 


Indian Teak, logs, per load 
»* ji planks „ 
Rosewood, per ton 
Satinwood, per s.ft. 

Ebony, per ton ... 


... £10 5s to £18 10?. 

... £13 5s. to £20. * 

... £7 to £10 

... fid* to 12d. 

£9 to £12 


Danny, Mott and Diokeon, Limited. 

Wood Market Report. 

London , ith November 1902. 

TeaK. -The landings In the docks in London (luring October 
consisted of 1,097 loads of logs and 171 loads of planks and 
scantlings, or a total of 1,268 loads, as against 1,034 loads for the 
corresponding month of last year, The deliveries into consumption 
were 221 loads of logs and 302 loads of planks and scantlings— 
together 523 loads, as against 1,428 loads in October 1|H)1. 

The dock stocks at date analyse as fallows t — 

(3,1*3 lends of lo^s, ns njjtunst 7 fiffiJ loads nt the mono date IhmI jc if. 

3,0)4 „ planks „ 4,873 ,, „ 

— „ blocks „ 99 ,i o » 

Total 9,277 loads „ i 2,230 „ ,, ,, 


The falling off in consumption shown by the above figures is 
a natural result of the enhanced prices to consumers—consequent 
on the restricted import. Shippers claim that the arrivals from 
the forests are so short that the supply of European timber must 
fall short of next year’s requirements for Europe. t)ull trade is, 
meantime, strengthening consumers in holding off purchasing j and 
the substitution in construction of oak and other hardwoods for teak 
is developing, and serving to check business in planks and converted 
saistea, A very slow market may, therefore* be expected until time 
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shows whether the demand will nc eel the *jm t«fit\ whuh the 
shippers limy iiiui it tom t limit to siij pH s ht| on lit'* t \ I mop* 
beyond this t on\< nu n<e mn only be f«>i« i d in j n« * ** suth* u »Hv 
high to tempt shipjM i■* to male spu ihI #ftott*u an l tin b n 1< m v 
beforesnid to suk Hubshlutes foi tiah in < mMrmtimi miM phy a 
considerable putt in foimmg ft <mn henon unto bow fiw tin shippns 
will finally be masters of the yamiimi 

Ottobir has in mi a disappoint nig month to tin timhu trail* j 
no e\<use as to holiday duluiss «an now sene aw a imson tm the 
(bagging consumption uid mudi unptoiihd&Hu^iH'g Unit w a 
disposition to shoitin credit* and pupaii foi .tiiftWiipi. 
high mtth demanded by shipptis m hi many maikiH lmtui illy 
limit ioiwaid inning and this battue, though adding to the 
geneml ehilness of lmsmesH, is unity a health} one- as t< ndm * to 
jestiiLfc unsound tinauce 
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The Xnseot World in an Indian Forest and how to study It. 

By E. P. SruuiiNtr, F. L.H., F.E.S. 

(f'outimufA from p . 13.) 

Part V. 

Tiie Order OOLEOPTMRA. 

These appear to he wingless insects, bat have really four 
pairs of wings. The upper pair, which are called the « elytra/ 
are hard and horny and shell like, fitting accurately together 
over the back, thus protecting it and the lower wings, which 
are folded beneath them and are membranous. In the mouth 
mnndiblos are piesent, and the lower lip is divided along the 
middle. The metamoi pliosis is complete. The larva is grub¬ 
like, and changes to a pupa in which all the parts of the perfect 
insect are distinguishable, but are still white and soft. 

Ooleoptera are one of the largest and most important of the 
Orders of Insects as well as being one of the mostinjntions in the 
forest. Both lawn and imagoes bore inio timber (and also into 
the roots) and lessen or destioy its value. They also girdle 
branches and kill them, feed upon and defoliate the leaves, and 
•burrow into and destroy the seed. 

Beetles are chiefly distinguished from other insects by the 
solidity of their outer covering and by the peculiar nature of their 
first pair of wings, which are not used as instruments of flight, but 
merely serve to protect the hinder paib of the body. Beetles are 
not found on the wing as much an other insects, and therefore, 
notwithstanding their enormous numbers, they are not met with so 
frequently as ants, bees, flies, etc. The number of species at 
present known is probably about 150,000, and their habits are so 
varied that they can be found everywhere when looked for. The 
general form varies much from flufc-apheriehl to long-linear. The 
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head is well developed, with a biting mouth; compound eyps arc 
piesenl’t which arc not uncommonly divided. Ocelli (simple 
are rare. Auteuna* elcven-jotutcd or with fewer joints. TIu*m» 
latter are vaiiahle in shape and are of importance in classification. 
When the elytra are shut up, they cover the greater pait. of the 
meso- and meta-thorax, abdomen, and the lower wings. At the top 
there is a triangular poition called the scutellum, which forms the 
upper part of the incso-thnrnx Tlie elytra may leave a few of the 
lower segments of the body exposed. These elytia are of such 
importance to the beetle that they are even present in eases where 
there are no lower wings. When this occurs they are often joined 
together down the central suture so as to form one piece, though 
the line representing the junction is always present. When a 
beetle flies, the elytia open slightly upwards, letting free the lower 
wings. In the common rose*chafer (the green metallic looking flat 
beetle to be foun i upon roses), where the elytra are joined together 
they are merely lifted up; when the elytra are absent, as occurs in 
some beetles, there are no lower wings present. The nervures or 
veins in the lower wing arc broken up to allow of their being folded 
up under the wing covers. The number of tarsal joints present 
varies from 2—6. One may be hidden and is only seen on dissecting. 
For classification purposes only those visible are counted. Some 
of the tarsal joints may be bi-lohed ; they are set with a spongy 
felt-work of hair to help the insects to walk up on plants. Only 
6—6 segments of the abdomen are visible. There is often a 
considerable difference in the sexes amongst beetles. There may 
be either an increase in size of the antenna* in the males or an 
enlargement of the interior tarsi; occasionally the number of joints 
of the tarsi vary in the two. The only music produced is chirping 
or squeaking by rubbing two files together, Miosphorctic organs 
are present in glow-worms and fire-flics. These consist of masses 
of cells connected with a fatty body and are freely supplied with 
air. The light produced is caused by the oxidation of proteid 
matter. These organs are situated on the abdomen. The larva is 
grub-like, with a distinct head and jaws} sometimes aufsennni and 
six legs are present. They have no special boring apparatus and 
the sexes are distinct. They usually feed at uighl and upon alt 
sorts of substances, They are sometimes parasitic upon other 
animals, but thiH is not usual. The pupa is quiescent and usually* 
enclosed in a rough cocoon. The adult may live near the cocoon 
for some time after emergence without movement, whilst its cuter 
layers of chitin are slowly hardening (this will be found common 
amongst the bark borers, Saolytidcp). The beetle when found in thia 
condition under the bark is yellow or light brown in colour, 
^hanging to dark brown or black before it finally emerges from the 
tree, 

, Coleopter$ are classified according to the number of tarsal 
joints present* into four greet groups, and these groups eve again 
divvied intogeftes as foilojy^ «w, 
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Pint i iyi in f i i— r ) 
taiHil ] >iits pie.stnt>{ 
upen ill the llf ,8 


/Stnes r unelhcoimv—Antenni With the teimiinl 
j int h bn ulti on t nt ude so is tt toirn a picul iu 
club the ItovtHof which in uioi ilh 

S ms, Ad phi .,1 ox L u ib id* i—AuHnnx. hlifoira 
oi nuu I) so 

btxus (lavitoinift AnUnni usually thickened at 
the tip 01 kilt bind 

buus, Suiuoinn -Antuint usuilly uurite ilong 
\ then iiiuu edge 


Uetc r om t r t 1st f 
and 2nd f ans of h n s ] 
have A taisal pints , 
tlit thud pin liavt 11 
only L 

Tetiaineia—l tarsal ( 
•joints piesent on all ( 

Tiunera—-J tirsal ( 
joints piesent on all < 
legs 


Hit fannlus Tcncbii uidet aud Canthandoa 
only will be considutd hue 


Series Phvtojihigi—lltid not forming a 
dthmte piolongt (1 1 e ik 

S nee Rhymlio|liti*i— JTeid nioie m less 
pi 1 n^td in fiont to film a snout oi beak 
(test turn) 

The family ( oecintllida. only will be considered 
hue 

PENTAMMFKA. 


5 iaisat joints on all the feet 
LaMI 111C0RNIA 


Tarsi five-jointed , antenna with the teiminal joints, c tiled 
lamdlcc , nsutlly thiee in number (sometimes more, broadnf 
on one side, foumng a club, the leaves of which me movable, bat 
m repose look like one piece, a*, they are held close together Ihe 
families / annluia,, J nconidd, and Scmabuda aie included 
heie,the totm oi the leaves of the club of the antennas varied 
in t-hape m these thiee families Ihe Imvil live in decaying 
vegetable matter, roots, or dung They have a horny heed, 
large jaw sand thiee pairs of legs, and aie thick clumsy grubs 
with cuned bodies, the last two segments being of largei ai/e 
than usual and often swollen out m a hag-like manner 

1 AMUY Passai ib£. 

* 

The upper bp is large and mobile and the mentnm is deeply 
cut out m the middle Ihe antenn<e cuil upwaids and Ihe 

plates at the top aie thus biought together, lliese beetles me 

usually shining black in colom and aie abundant m decaying 
wood m tiopical forests. r lhe larvae appear to have only four legs, 
the first pan being short processes which are used to produce 
sounds by scraping over striated surfaces on the next pan 
Veiy little is at piesent known about these insects m India. 

Family Lucaniue (SrAG-liFFriP's) 

The stag beetles are well known owing to the enormous horns 
present These horns are only greatly developed mandibles, and 
are only piesent in the male beetle Upper hp is small and 

the mentnm is not cleft, The antennal 'end consists of a fixed 
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cone, which is rigid and does not open and close. The male is 
usually larger than the female, Five ventral abdominal segments 
are visible. The larva hns the last two segments of its hotly 
swollen up in a bng-like manner, and lives in decaying wood and 
roots, spending several years of its existence in this stage. The 
pupal stage is a short one, but the perfect insect may remain quies¬ 
cent some time after leaving the pupa before it becomes active. 

In the outer Himalayas the mature beetles are to be found 
in June and July. It is probable that they issuo irregularly 
during the .summer months, as the wtiter has found fully-developed 
larvae just pupating and also mature beetles in July. Some 
years ago Lucanid larvae were reported as tunnelling into green 
living oak trees in JsJaini Tal. Owing to their queer swollen 
bag-like extremities it is extremely in probable that these larval 
are capable of tunnelling into green haul wood. It is probable 
that if boring was done in hard oak timber, longieorn larva' wore 
responsible, and the stag-beetles may have taken advantage of the 
galleries to lay their eggs in the ones whose edges were rotting 
and thus becoming softer. The writer has found numerous 
instances of decaying oak, etc., stumps being full of these larval 
but no instance of hard green wood being infested. 

Family Bcararashvb (Ciuprkh). 

The leaflets of the antpnnrc are fieely-movable plates, which 
can be closed together at will by the insect. The number of 
visible ventral segments is usually six or at the aides seven, never 
five as in the last two families. The elytra generally leave one 
or two of the last segments of the body exposed. The beetles 
of this family are bulky insects, having a powerful prothorax and 
front legs with flattened spiny tibmi adapted for digging, both 
lame and adults feed upon plants and dung. The family K au 
important one amongst insects. About 111,000 species me already 
known. At tunes the males are armed witli horns of various 
shapes growing out of the head and prothorax. 8e\eml sub- 
familioH are distinguished, 

The Gopritlpu or dung beetles live ns larva* chiefly on the 
dung of the ungnlata; they form the dung into halls, which they 
roll along by means of their hind logs or by pushing witli their 
head until they have reached a suitable placej they then dig a 
hole and push the ball in and get in themselves mid feed upon it. 
Later on they dig another hole, fill it with dung and lay their 
eggs in this and close up the aperture. The young larva on 
hatching out feeds upon the store thus provilad. They are thus 
useful insects, as they act as scavengers. 

The Metotonl hides include the cock-chafers. The larvm of 
these beetles feed upon roots, often doing a great deal of damage, 
whilst the beetles live upon leaves. The larval life pxtends often 
over several years, during which time the gruh grows in sine anil 
feeds voraciously, living underground and only oomiiig to the 
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surface at night. The pupal stage is very short, but the adult may 
remain a long time in the ground after leaving the pupa before 
emerging from the soil. The can be recognised from ? by the 
larger lamella* on the antenna) In India a species of cock-chafer, 
fthlohmiha vtthj'tris, has been repoited as doing immense damage 
in flower gardens, vegetable gaideus, and tea guldens, where it is 
known ns the 1 white grub ’ This species does not, however, appear 
to have been yet repoited as causing injury in nurseries. Recently 
(July 1901)larva? of alarge speeieR of cock-chafer were found by the 
writer seriously damaging young deodar seedlings, which had been 
planted in patches in the Bashahr Division in the Punjab. The 
beds were riddled with holes, out of which poiiionsof young green 
deodar seedlings were seen protruding. Seedlings bitten off at their 
bases were also found lying on the bed withering up Thtee to 
four inches down in the soil large yellowish-white cock-chafer 
grubs were found. 

The Dynastidea include the large bulky beetles whose males 
have enormous piojections and horns on there heads and prothoiaces, 
the use of which is not at piesent understood. Members of the 
family are common in India. The large Goliath beetle (Oryctea 
rhinoceros) also called the Rhinoceros beetle, lelongs to* the 
JJynaatidcf i. It lives in cocoanut palms, and injures them by cutting 
holes in the developing shoots and burrowing downwards This 
insect has proved excessively destructive in Kanara and the Madras 
Presidency, Its larva* are to be found in heaps of rotting vegetable 
matter. Such heaps should never be allowed to accumulate in the 
neighbourhood of the cocoanut trees. 

The Cetoniides include the rose-chafers, the small, brightly- 
often metallic-coloured beetles which are to be found upon rose 
bushes. 

Adepiiaga or Caraboidea 

Tarsi five-jointed, antenna) filiform or nearly so. Mouth parts 
highly devoloped with slender projecting mandibles; ventral 
segments of abdomen visible usually five in number. Active, slim 
dark-coloured beetles, with long powerful legs, /ill of whom, includ¬ 
ing their larva*, are carnivorous. The larva) are usually dark- 
coloured, with a group of ocelli on each side and with well developed 
legs each with two claws, only one claw is present in all other 
coleopterous larva*. 

Family Cicindeudas (Tiger Beetles). 

Bright-coloured beetles with large eyes and with the elypens 
(lower part of front of the head) extending laterally in front of the 
insertion of the antennas, the latter beirtg long and straight. The 
mandibles are large and are set vertically instead of horizontally. 
The elytra are often spotted. 

This'family includes some of the most active and most 
carnivorous of the beetles. They feed upon insects of all kinds. 
The larvso live in burrows in the ground, where they lie in wait for 
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their prey. A species named Cicindela punctata has been reported 
as destructive to the rice sapper, Leptucorisa acuta, a destructive 
pest in the rice fields. Investigation will doubtless show that 

species exist of use in keeping down forest pests. 

% 

Family Car a hi ims (Ground Beetles). 

These beetles resemble the (hninrietUUv, but the mandibles are 
set horizontally. They are usually blue or black in colour and aro 
carnivoiouti in their habits. A species named Calomma orientals 
attacks and preys upon the young of the locust Awiditnn 
peregrin mu , destroying them in large numbers. Several other 
species are very common in India. The writer noted that a large 
Carabid beetle with cream coloured blotches on its elytra feeds 
upon the larva* of the hawk moth J^eurtoaph inixdiaciatriga , which 
defoliate the teak in Berar dining the rains. 

Note. —The water beetles, Dythcidw, and the whirligigs, 
Oyrividtv , seen swimming in circles on the surface of pools ami 
streams in the sunshine belong to this series, but are unim¬ 
portant. 

Clavicoknia. 

Tarsi usually five-jointed. Antenna 1 thicker at the tip or 
knobbed. All the parts of the insects in this group may vary, 
exceptions being numerous. 

Some of the insects of this series are kept by ants in their 
nests. 

Many flat, clavicorns feed under bark on the sap of the tree. 
A species feeds in this way under the bark of sal trees anil 
another is to be found amongst bark boring beetles under the bark 
of the hlue pine (Pinna These beetles should not be 

confused with the true baik-borers. * 

Family Rilphida-3 (Carrion Beetles.) 

‘ Antennro clnvate or at least, flattened at the tips. Tn some 
forms the elytra cover Urn whole of the abdomen t in others 
its tip is left uncovered. These beetles are ns n rule car¬ 
rion-feeders. The genus 8)1 pint bns slightly clnvate antennas 
elytra covering the whole of the abdomen and the body of a flat 
oval form. The larva 1 are broad and flattened and find their own 
food, that is, it is nob stored up for them by the parent beetle 
Both larvue and adults feed on dead animals. The burying beetles 
(Necrophomta) have markedly clavate antenna*, elongate bodies 
and short elytra, usually coloured in red and black bands, leaving 
the binder end of the body uncovered. Several generally unilo 
to bury small mammalia, etc., removing the earth below the 
carcase, in which they lay their eggs. The larva* are pale and 
large, possessing legs'and eye-*} they feed upon the carrion buried 
by their parents. These beetles may be seen in the forest at work 
in this way. 



'IHE INSECT WORLD IN AN INDIAN I*OREST. 


63 


Family Stapiiylinidas (Rove Beetles*. 

These beetles are distinguished by the small size of the elytra; 
the larger portion of the abdomen, which is very movable, is not 
covered by them, but is covered by a thick layer of chitm on its 
dorsal surface. The hind wings are folded under the elytra. The 
body is elongate and antenme filiform. The adult geneially lives 
upon decaying plant and animal substances. The larvso are like 
those of (Ja) abided, but have only a single claw on each foot. 
They have two-jointed ceici at the end of their bodies. They 
feed either like the adults or are predaceous. Numerous mature 
beetle forms, believed to lie predaceous, have recently been found 
by the writer in the tunnels of hark or wood boiing Scolytidee in 
deodar, spruce, and blue pine, etc., and it is piobable that the 
family will be found to be of cousideiable forest importance in 
this respect. 

Family Hlsterid,®. 

Compact beetles with hard integument - , often shining, and 
shoit, bent antenna 1 ending in a compact club; elytra leave two 
segments of the body exposed. Abdomen with five visible vential 
segments ; hind coxa* are widely separated. 

These beetles aie common in dung, in carcases, decaying fungi, 
etc., and some live under hark, these being often very flat insects, 
Some are small cylinders, constructed for entering the burrows of 
insects boring into wood. It has been for some time believed, and 
the writer has been able to verify the fact in several instances 
quoted below, that these insects are predaceous and feed upon the* 
larva) and adults of boring beetles, ttotne Jive in ants* nests, 
probably devouring the laiva). A few species live in company 
with Termites. 

From observations made during the last few years the writer 
is of opinion that members of this family play an important part 
in keeping down the numbers of wood-boring and bark-boring 
beetles of the families HostnohidcB and JSeoii/iiilas. Species of 
Histerids (Terdtiutsomu) have been found in the'tunnels of the 
bostrichid wood-borers iSutocyUm orabtmm and auale, whilst 
numerous others have been found m the galleries of newly- 
discovered baik-boiers of the geneia tScoiylus, Pulyymplius, 
liyltf>in'U8j Tornicuti, etc.* 

Family NmnuLWAS, 

'Antenna* have a thiee-jointed elubj all the cox® are 
separated, and each has an external prolongation 5 tarsi five-jointed, 
the fourth joint being smaller than any of the others; abdomen 
with five visible segments. The habits of these beetles are very 
varied ; some live under flowers, others in the bark on the sap of 
trees, others again in carcases. One larva causes much loss by 
living in the floweis of mustard (rape) and prevents the seed 


Departmental Notes ou InsetiU tliat afieot Ii'oiestiy, Nos. X and 2. 
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forming. It -pupates in the giound. Another one feeds upon 
turnips Many Indian forms will doubtless be found feeding upon 
the sap of trees on newly-cut stumps, etc., and should uot be con¬ 
fused with baik and wood boreis. 

Family Tkocohiud.-e. 

These beetles resemble the above family. Some are of fair 
size. They are piedaeeous and destiny the larva* of other insects 
in large numbers. One species has been found predaceous upon 
bostrichid beetles which were attacking TeninuaUa tumenlmtb 
posts.* 

Family Dkrmkstid^. 

Small beetles with clavate antennaj and deflexed heads ; tin* 
surface of the body is coveted over with small close-set hairs. 
The beetles and their lame feed upon dead animal substances, 
such as skins, etc,, and are often very injurious to the latter. The 
larvae and beetles Usning ftom a newly-shot skill that has been 
left untended for a few days are Ihrmesthim and will not unlikely 
be the common species Dernieitn iw/pum#. When full ted tlt« 
larvtB hide themselves away, sound lines burrowing into hard 
wood. They do damage in museums and to stored hide goods, 
boots, etc. To protect saddlery, etc., when stored away, from 
such pests the articles should he placed, in'tin-lined boxes nnd 
plentifully besprinkled with nupthaline befote the case is sealed 
up. 

►S/iHRlCOKNtA. 

Antennco usually serrate along their inner edge. Other 
character* may be variable. 

Family KosTiuoniDAB (Hank and Wood Boherhj. 

Antennae straight, often lamellate at the top. Tarsi Hve- 
jointed, but the tiist joint is very shod $ fionfc coxa* are pionmient 
and contiguous and extend very little transversely; live vent ini 
abdominal segments are visible. The prothorax is often furnished 
in front with protuberances, and the elytra behind may he truueate 
nnd furnished with small spikes. The larva* are white, have Ibreo 
pairs of legs, and have the posterior part of the body incurved. 
These beetles attack dry wood in winch they lay their eggs, the 
larval on hatching out also feeding upon the wood. The inserts 
are at times present in such numbers that they entirely riddle and 
destroy the timber they infest One or t.wo members of the 
family have already proved to have a wide range in India, such, 
for instance, as several species of titnoxylau in the wood of 
broad-leaved trees and of Diaoderm m bamboos, ftinuxyloti 
ci'asaum and 8. anale, both of which hove a wide distribution 
in the country, do considerable damage to wood stacks in 
the Changa Manga plantation, and these beetles will always 

* Vidt * Insect Life in a Teruiinah* Post ’ iu the Indian tfomtar, VoJ. 
XXVill, So, 8 . 
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have to be reckoned with in fuel and .wood depots in India. 
The life-history of S. waaaum is as follows:—At Changa Manga 
this beetle makes its Jfiipt appearance in the year about the 
beginning of April and bunows into the Sissu fuel stacks, con¬ 
sisting of the wood cut over between the previous No\ember 
to Maich; this wood is collected and stacked upon the 
adjacent compartment lines to allow the fuel to dry. Eggs are 
laid by the beetles, which hatch out into small white grubs 
within a few days. The larva? feed entirely in the wood and take 
about six weeks to become full fed. Beetles from these larvae 
emerge from the wood in July and at once lay the eggs of 
another generation in suitable wood, these eggs giving rise to 
the second generation of the beetles in September-October. These 
beetles hibernate as such in the wood through the winter. In 
warmer parts of the country there are probably at least three 
generations of this pest in the year. S. anale will attack drier 
wood than its companion, and has probably a greater number of 
life cycles in the year.* 

Protection .—Keep the coupes as clean as possible and remove 
all cut wood before April from the neighbourhood of the forest* 

Two species of Dinoderuslf, Dinnd&'uB pit ifr one and D. 
mivutna, are common bamboo pests. They will not attack the 
green standing bamboo, but as soon as it is felled, if unprotected, 
it will be riddled by the Dinoderus beetles. These borers act in 
much the same way as already described above for the Sinoxylon 
and have several generations in the year, They are both widely 
distributed in the country, JD. minutus being practically 
cosmopolitan in tropical regions. 

Piotection.— As soon as felled, bamboos—and this applies 
equally to poles—should he either kept under water for a few weeks 
or smoked so aB to dry them quickly. 


Family Ptinid^e. 


Tarsi five-jointed, the first joint not reduced in size, often 
longer than the second j five visible ventral segments. The 
prothofax is often hood-like and often covered with rasp-like 
projections, and there are several species the posterior end of 
the body of which may be truncate. Boring is done in both the 
grub and beetle stages. Two sub-families, the Plinides and the 
AnobiideB, are included here. The Ptinidea are sometimes 
destructive to dried animal matter and attack museum specimens. 
The A nobiidea bore into wood and apparently spend a very Bhorb 
time in the adult stage. Their larvae resemble those of the last family. 
The so-called cheroot ‘weevil* (Laaiodeima testaceum) and 
the biscuit weevil [Anobiwrn (Sitodrepa) pamceum] belong to 
this family. The cherpot weevil runs through a large number of 


* Vide Departmental Notes on Insects that affect Forestry. No 1, pp. 1218, 
f Vide < Injurious Insects of Indian Forests, 1 pp. 42—45. Departmental 
Notes on Inseots which affect Forestry, No. 2, pp, 168—176, 
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generations in the year. To get rid of this destructive insect 
fiom a tobacco store, the only plan is to burn all infected stock 
and thoroughly ctattise out all godowns. 

Family Malacodekmidjc. 

* 

Beetles with very soft bodies and elytra; the prothorn v is 
generally broad and shield shaped, and the h<*.id may be hidden 
beneath it. The elytra aie soft and leathery, and are not rigidly 
attached to the body. They do not meet in a hard and fast 
suture in the middle, anti often leave several body segments 
exposed. Eyes axe large; seven visible ventral segments of the 
abdomen are present, The females aie often wingless. The 
family includes the Lampyridea or glow-worms and the fire*Hies 
( 'Luciolo ) The larvio are supposed to he carnivorous, hut little 
is known about them in India. The phosphorescent apparatus is 
placed ventral ly at the posteiior end of the ahdomen. In the 
glow-worms the $ is wingless and her light is much more powerful 
than that of the male and may serve to attract him. In the 
fire-flies both males and females have wings ana the light is more 
powerful in the male than in the female. 

Family Clrriile. 

This family contains beetles of varied form and colour. The 
antennas are usually more or less club shaped at the tip and not at 
all serrate. The tarsi are five-jointed, but the basal joint of the 
hind tarsus is very short and the apices of joints two and four 
are usually prolonged into membranous flaps. The insects have 
in some instances a supeificial resemblance to small longicorn 
beetle ( Oerambycidcc), The Cl widen aio exceedingly predaceous 
and their larvae are very active, being especially fond of wood and 
bark boting grubs. Observations have led the writer to form the 
opinion that members of the family are of the greatest service to 
the Forester in India owing to their predaceous habits. A species 
of clervf), probably closely allied to the European 01mw /vnnlenriitu, 
is pre'daceous, both in its larval aud imago stages, upon 
various Wood and bark boring beetles in tho coniferous forests of 
the North-west Himalayas, The following is what is at present 
known upon the life-history of this insect* • 

The larva is an elongated, flat, pink-coloured grub with a 
brownish head, well-marked black mandibles, and the last segment 
of the body terminating in two small black processes or points. The 
beetle is an active bright-coloured insect with an ant-like blaok 
head and prothora*, whilst the elytra are red at their bases and 
blaok anteriorly, the blaok being mossed by two white wavy bands. 
The abdomen beneath is bright vermilion in colour. The insect 
is half an inch in length. The beetles are to be found plentifully 
in June, July, either on the wing or runnning actively about on 

* S«e Departmental Note* on Ineeots that affect Forestry, No. 1*, p, UU, * 
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the bark of coniferous trees (also oaks to a certain extent) such as 
deodar, spruce, blue pine,eto , searching for bark beetles. As these 
latter emerge from, or settle upon, the bark of the tiees, the Clerids 
*,cize and devour them, only the harder portion of the chitinous 
exteiior being rejected. Inside the tree in the galleries made by 
the bark-boring heetles and their larvce in the cambium and 
Sap wood are to be found the pink lame of this olerid engaged 
in feeding upon the bark-borer grubs. It is probable that the 
predaceous beetle lays its eggs in the entrance holes of the boring 
beetles, and the young giubs on hatching out find their way 
down the entrance tunnel into the egg and larval galleiies of the 
bark beetle. Larvae of various sizes have been found in the tunnels 
between May and October, and it is not improbablo that there are 
. several life cycles m the yeir overlapping each other, and that 
Consequently the beetle is to be found on the wing in the forest 
during these months. The insect is polygamous and excessively 
voracious. The writer has observed it to feed upon one oi 
more species of the genera IScolyhis , Polygraph us, Pityogeim^ 
TomLcn8 , Ilylastes, lihytichains, Diapvs, and Platypus, all baik 
or wopd boring members of the families Scolythdce* and Platypodw, 
All these latter beetles have been recently discovered in the 
North-west Himalayan forests and are new to science. They will 
be described shortly later on in this part. 

The importance of the discovery of this Clerid is evident when 
it is remembeied that C. formicariiis is known to be of the 
greatest impoi topee in keeping down bark beetles pa Enrqpean 
continental forests, fio great is the value attached to the beetle 
that in 1892 a specialist was depute’d from America to import it 
into that country in the hopes of bringing down to normal, 
proportions some devastating bark-boring beetle attacks, 

JKamily Elateiud® (Click Beetles). 

Small beetles with a much sunk head and a square prothorax 
which finishes behind in two points. Legs brisljy, short, and very 
rigid. The prothorax is prolonged on the under side into a spine 
which fits into a pit in the mesathorax. This arrangement is t<i 
enable the insect to jump up into the air when on its Lack and so 
turn over again. When the prothorax is raised, the spine is sup¬ 
ported against the edge of the depression, and on its heing allowed 
suddenly to shoot back into the pit, the insect strikes the ground 
jwith considerable force and is t thus jerked up into the air. The 
pfiek they make in this movement gives them their name of click- 
beetles. The grubs are called ' wire’ worms, They are long?, thin 
and hard and consist of twelve segments with a flattened thorny 
head and three pairs of 'legs.' The head is dark brown and the 
twelve remaining segments yellow to yellowish brown. They can 
pe distinguished from millipedes in possessing only three pair£ 
hf leg-, whereas the latter have two pairs of legs on each segment., 

^ Fide Departmental Notes oil Insects wiuoU affect Foreatty, No. 2. 1 



Some members of this family are quite harmless, since they 
only devour decaying vegetable matter, either in humus or in the 
rotting substance of dying trees where they are often to be iouim. 
Many elatend larvto, however, are destructive as loot-feedeis, and 
it is in the forest nursery and in areas sqjyn or planted up in 
patches where trouble may be expected from these pests. The 
grubs are very active and destroy much more than tliay actually 
devour, moving from plant to plant and cutting through the 
roots below the surface of the soil. In this way they may destroy 
whole lines of young plants in a nmsery. The larva* live for 
several years in the ground and probably feed during most of the 
time, growing to full size very quickly and spending the rest of 
the time as a lull-grown gtub. Though constituting a serious 
pest in European forests they have not been repotted in this 
connection in India. Recently, however, the wider has found 
wire-worms present at the roots of young deodar plants which 
had been sown in patches and at those of a dying young sweet 
chestnut which had been impoi ted fiom England. In both cases, 
which occurred in theiNorth-west Himalayan foiests, an inspection 
of the roots showed that the dying condition of the young plants 
was probably due to the elater grubs. This family and the damage 
they ore callable of doing should be borne in mind when seedlings 
are seen to be dying in the nursery without any visible cause to be 
seen above ground. • 

Family BmtKamiuB. 

These beetles resemble the EUdnidce, but they have not the 
jumping apparatus, the pro- and meso-thoiax being dimly united. 
'I he beetles are often very brilliantly coloured with metallic colours. 
The lower wings are often the same size as the elytra; the antennai 
are typically serrate. The larva* are soft and white with a homy 
head which iB retractile, and an enormous prothoiaeic segmeut. 
They have no legs. The segments of the abdomen are much 
narrower than the piothorax, and by this these lai vee can he 
alwayB distinguished from longicorn ones, which they otherwise 
closely resemble. They usually live upon wood mid do damage 
by attacking newly felled timber, in which they bore huge winding 
flat galleries. Healthy trees are generally sale from these attacks, 
but the moment a tree becomes sickly and weakened from any 
cause, buprestid beetles at once lay their eggs in the bark and 
tbe larvso bore into the wood. These insects are numerous in 
India, but little information bas as yet been collected on their life- 
histoyies, Most trepB will be found to be subject to their attacks. 
The larvae of a yet undescribed species are invariably present 
in deodar bark, which has been attacked by the bark-boring 
Scolytidaj, and the rule applies to the spruce and blue pine, ltj 
each instance the buprestid comes in later than the bark-borer. 
There is a small buprestid to be found commonly in the branched 
of the sal, it taking abqut a year to paw through one life cycle, 
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' Progress in the United States. ’ 

How is it that the States have made more moral progress iu 
Forestry as a oause in ten years than India has done, or will do, 
in a century ? There are varipus reasons, but the fundamental 
one is that the President, Congress, and an increasing section of 
the people mean Forestry, whereas in India the progress of the 
Department has been a continual struggle with the people and 
olten with local authorities. The other important reason is that 
the people there are educated enough tp conviction* 

I have been favoured with copies of Bulletins 32,33, and 34 
of the U. S. Department of Agriculture, and they have given me 
a pleasure which I wish to share with others. 

Bulletin No. 32 is “ Working Plan for Forest Lands near 
Pine Bluff, Arkansas,” by F. E. Olmsted, Field Assistant, Bureau 
of Forestry, published under the direction of Ghfford Piochot, 
Forester. Some of- us will remember Mr. Olmsted’s visit to this 
country, and the interest with which he studied our forestry. 
The “ Working Plan” is illustrated with 19 half-tone blocks from 
photographs of the forests concerned, and several diagrams. It is 
not at all drawn up on the lines of Indian Plans, for it only 
'Occupies 48 pages royal octavo, but it appears to be none the less 
a sound and practical plan.* It is divided into two parts. Part I 
comprises a general description of the forest, the markets, taxes, 
transport, lumbering, fires, gracing, etc., with short sylvicultural 
notes on the more important species. These are, shortleaf pine, 
loblolly pine, cow-oak, white-uak, sweet gnm, whit eash, shag bark, 
hickory, holly, and hornbeam. The forest consists of pine ridge, 
pine flats, and hardwood bottom, the two former covering 85 per 
cent of the total area, which is about 100,000 acres unsurveyed, 
belonging to the Sawyer and Austin Lumber (Jo* The crop is 
mixed throughout, but in the pine lands the shortleaf pine forms 
about 35 per cent. The loblolly forms only about 18 or 20 per' 
cent,, and is held to he the principal species, the increase of which 
is one of the objects in view. The shortleaf at present fetches a 
slightly higher price, since it carries less Rapwood, but the loblolly 
is faster growing, easier to regenerate, forms a denser and purer 
mass and consequently is a more profitable forest. , 

Part II discusses the question of yield, the effect of fire 
protection (which cannot bo undertaken all at once), the interest 
returns, and the rules for management. The method adopted fa 
selection, and the possibility is limited by a diameter of 12 inches 
at breast height* This is very small, but the forest has to 
provide steady employment for sawmills able to turn out 
40iOOO,GOO board feet per annum. If these mills are to be kept int 
full work, another 170,000 acres will have to be obtained, for with 
the 12 inches limit the yield will only be about 15,000,000 board 
feet. , Whether tfy© limit be placed at 12 inches or up to 20 inchep 
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the crop will bp ready for another selection in about 42 years, 
and the interest on capital varies between 3^ and 9 per cent., 
according to the size, the prices assumed, and the stnmpage value 
assigned to the cleared land. The refuse is to be burnt in order to 
give fires less chanco of running thiongh. 

Bulletin No. 33 is about the Western hemlock (Teuga^ 
hetevophylla) by E. T. Allen. This is a tree whose reputation has 
suffered by confusion with its Eastern namesake. It is found from 
Alaska, through Oregon, Montana, Washington, etc., to Onlifornun 
It is a large tiee up to 8 feet diameter and 250 feet high, and 
though rejected by lumbermen, is quite fit to replace the various 
firs, spiuees etc., that aie now becoming scarce. It is indeed 
surieptitiously substituted tor these by some few who have realised 
that the timber is good enough if its real name can he concealed. 
The Bulletin contains 23 excellent halt-tones of the tree in its 
native haants, its wood, and its diseases. One of itk great 
advantages is that white-ants do not touch it. Comparative tests 
were made with this object, and one reads with an inwaid chuckle 
that in the case of California redwood and (Jaliforina white cedar 
that the ** ants tried, hut discontinued after slight effort.” It is 
said that Western hemlock is so distasteful to lodents that they 
will not attack corn-bins made of it. Casually it may he 
mentioned here that a solution of quinine is a cheap and 
effective caution to rats that are given to gnawing boxes, etc. 
They take one little chunk out, drop it at once, and make 
.tracks. 

The bark is a valuable tanning material, and the tree has two 
distinct kinds of bark in different localities. Above 2000 feet 
it is rough and often two inches thick, while at lower elevations 
it is much thinner and smoother. A peeling crew" consists of 
three men. The “ faller" is a feller. The “fitter" trims off branches, 
ringH the bark at intervals of four feet, and slits each section 
lengthways. The “ spudder" pels the bark with a flattened bar, 
and spreads it on the ground, with the inner side, or flesh, up. 
After curing in the sun for live or ten days it is carefully piled, 
outside up, to season, which takes two or three mouths in dry 
weather. If left till winter it becomes covered with snow or ice, 
curls badly, and loses much of its value. The tanning is 10 per* 
neot for Eastern and 10 per cent for Western hemlock bat k, witl» of 
course variations. The “ long cord” of the East is 2210 lbs. In the 
West there is also a “ short cord" of 2000 lbs. Stems are peeled 
up to 12 inches diameter. It takes 45 trees 18 inches thick, 
d 1 trees 20 inches thick, three trees SO inches thick, and one 
tree 50 inches thick to furnish the long cord. An acre of pure 
young second-growth hemlock may yield at 50 years two cords, 
at 80 jeArs nine cords, and at 120 years 11 oords, , 

Bulletin No. 84 is a very interesting one on the 11 History of 
the' Lumber .industry in the*State of New York/’ by W.'E. Koxj 
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with 30 more of the excellent half-tone pictures. The earliest 
settler was the first lumberman, but it is stated that the 
destruction of the forests is due to the farmers and their fires, 
rather than to the lumbermen, who do not intentionally bum 
forests. 

In 1014, when the frst houses were built, the State of New 
Yoik was forest throughout, with the exception of a few ciopa of 
the indigenous Six Nations, and a few small areas burnt by them 
for hunting. The principal species was white pine, a species 
averaging two to four feet diameter and 130 to 160 feet high, but 
known to reach 255 feet high and seven feet diameter. Other 
species are the shortleaf (Finns echinata i or Yellow Pine, the 
Norway pine, hemlock, spiuee, balsam, white cedar, etc. In the 
town of Colchester there is a hemlock which was marked when it 
was six inches thick, in 1535. probably by an Indian weapon. Two 
hundred and fifty-three annual rings later, it was blazed by James 
Cockburn in 1788, and again in 1816 by Christopher Tapped. 
Sawmills were established over a century before any existed in 
England. In the old countiy the eaily sawmills were deatioyecl 
by mobs objecting to labour-saving machinery In 1623, nine 
years after the first house was built at New Amsterdam, three 
sawmill^ were erected there by the Dutch West India Company, 
who thus became the pioneers of lumbering as an industry. 
About the same time, perhaps a little earlier, some sawmills were 
erected at Fort Orange (Albany) and Andries Corstiaensen ran 
them. Thenceforward mills and water-wheels multiplied rapidly. 
In a letter to the Lords of Trade, England, dated January 2nd, 1701, 
the Earl of Bellomont says “ they have got about 40 sawmills 
up in this Province (New York) which I hear rids more woods 
and destroys more timber than all the sawmills in New 
Hampshire.” There is a picture of one of these old mills, with 
a single upright saw attached directly to the pitman, and kept 
steady by side pressure from guide blocks. Later the saw frame 
was invented for keeping the saw under tension. Even at the 
time of the ^Revolution there was a lumber trade with England', 
but even alter that event four-fifths of the State was an 
unbroken wilderness. 

In 1026 the Arms of Amsterdam carried a consignment of 
oak and hickory to Holland, and in 1675 The Castle carried 
*131400 worth of lumber to England. In 1086 Governor DongaA 
reported that he could send over boards of what dimensions 
you please,” adding that “ three-inch planks for the batteries 
cost me 15 shillings the hundred feet.” There was no 
liver-driving then. When the lead became too long, thfe 
lumbermen feimply up sticks and moved the mill. Ther6 were 
timber thieves eVen in the old days of plenty. Mr. Nathan Pond 
in 1709 complains that several peraotis were pretending to settle 
While really stealing the timber, out'Mf. Wilkins took raown their 
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names They do not seem to have oared much for either 
Mr Fold or Mr. Wilkins. “ [f something is not done about this 
business, great destruction will arise. An example ought to he 
made, and this cannot he done without bending an officer fiom 
Foil Stmiwix. They have got the timber so holdly that they say 
there is no law that can he executed upon them heie M lint m 
1770 Adolphus Ben/el, son of Aiehbishop Riie Ben/el, of Sweden, 
was appointed Inspector of Itis Majesty's Woods and Foiests at 
£300 per annum. 

As eaily as 1700, Lord Bellomont recommended that each 
person who removed a tree should pay for planting four or tive 
young tiees, that no tree should be cut that is marked for the 
use of the navy, and that no trees be cut but when the sap is in 
the root. 

The life was dangerous then as n6w. The first deaths in 
a settlement were frequently those of men killed by falling 
’trees, orushed under loads, killed in sawmills, cut off bv lires, 
or drowned while floating logs', “ In May 1817 Aiternas Sliattuck 
went into the woods to chop. While cutting off a‘log that 
had been partly split, his foot caught in the eiaek, and he hung 
for a long time suspended by his foot and partly supported by 
one hand.*’ Despairing of leeching aid, he finally unjohited his 
ankle with his pocket knife, made a crutch of a crooked stick, 
and started for the house ” Itafting only began about 1788. The 
rafts in 186.5 (when the author of the Bulletin, Mr. Fox, was 
engaged in the tiade) consisted of sections 1G feet square called 
“platforms.” Five of these platforms side by side, with three 
more o platform pieces following, formed a raft 48 feet wide and 
160 feet long and might contain 180,000 feet of lumber, board 
measure. The rafts would run 40 or 50 miles a day on ordinary 
floods and were tied up at night, generally near some town, 
village or tavern for company and amusement. Then if there 
were no genuine disputes to settle, there was alwayp the question 
as to who was the best man to he decided. 

In 1872 it appears from the hooks of the Hudson Kiver Boom 
Association that 1,069,000 standards, or 218,800,000 feet B. M. 
were handled, This was the highest point of the trade, and tit 
that time lumbermen were not cutting below 12 inches diameter 
on the stump, or nothing less than “two-log” trees. The 
stapdard” log is 19 inches diameter at the small end and 13 
feet long. Hence the logs then delivered rad about two to the 
standard, say 2,000,000 logs, In 1890 the business had declined 
to about a quarter, 

“ Log-driving,” a most perilous business, began about 1800, 
and required man of superb physique and agmty, It is now 
nearly extinct. “ With surprising agility they would leap from 
log to log while they w$re running dawn the rapid swirling 
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current, and standing upright on a small log, with nothing to aid 
them hut a pike-pole or lever, they would guide their treacherous 
craft as skilfully as an Indian his canoe. Many a good man met 
his death in the cold white foaming rapids.” 

*• Log-rules ” are contents tables for the sale of logs, and in 
the State two rules exist. Prior to 1850, E. Doyle published one 
set and J. M. Scribner another. Being practical rather than 
mathematical, these rules differ materially, on account of the 
different allowance made for kerf, slabs, waBte, defects, etc. The 
Doyle rule is based on an arbitrary formula which is fairly correct 
for medium sized logs, but not for others. Starting with the 
usual 16-foot lengths he arrives at the number of feet board 
measure in a log of tliat length and of any diameter by deducting 
four inches from the diameter and then taking the square of the 
difference. For instance, for a log 16 feet long and 20 inches 
diameter the formula is (20" — 4") a =256 feet. A log 12 feet 
long and 20 inches diameter would be said to contain of 
2,36 feet and so on. Scribner went to work by plotting ciroulai 
diagrams showing the number of square-edged boards in a 
log properly sawn. From these diagrams the amount of lumber 
was computed for each diameter, alfer which a fixed percentage 
was deducted for imperfections. Both rules agree fairly for logs 
of 21 inches diameter, but for small logs Doyle’s figures are much, 
below Scribner’s, while for large logs the contrary is the case. As 
the majority of logs are small, and the sawmills, as purchasers, 
naturally insist on Doyle’s rule, Scribner’s is now rarely used, and 
hs a matter of fact, with the usual more or less inferior class of 
timber, Doyle’s is the more practically correct. The *' standard ” 
is a log 13 feet long and It* iuches diameter at the small end. 
The method of comparison for logs of the same length (13 feet) 
is to divide the squire of the diameter of the log at the small 
end by the square of the diameter of the standard, that is 301. 
The result, whether decimal or whole number, expresses tho size 
of the log in terms of the “standard” as unit. Five standards 
are considered equivalent to 1000 feet board measure. The 
“standard,” aceording to Doyle, contains 183 feet B. M., anti 
according to Scribner, 195 feet. But it is proved by repeated tests 
chat a sound straight standard log carefully sawn will yield 200 
feet of straight edged boards, and this is the assumption of the 
Adirondack lumbermen, who make live standards equal to 1000 
feet. The term “market,” meaning maiketable logs, is often 
used instead of the terra standard,” although it may take 60,000 
saleable logs to make up 20,000 “markets.” The older modern 
mills driven by water-power generally use gang-saws, as many as. 
30 in a frame*. The more recent mills driven by steam add a 
large circular saw and now-a-days band saws. 

In a lumber oamp 'the best axe-men fell tho large trees. 
Sdme these men are so expert they will .set. up a stake as a 
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mark, and fell the tree so exactly that in falling it driveR the 
stake into the ground. This avoids much breakup of younger 
trees. Those who trim oif branches ai’e culled “ gutlcrinon,” 
those driving the teams “skidders.” The logs are rolled into 
huge tiers on the skid ways ready to he loaded on sledges whew 
the snow comes. Here the “scaler” and his assistant measure 
each log inside the bark at hoth ends, enter it in a book, and 
stamp both ends with the owner’s mark. The contractor who runs 
the camp and work is called a “ jobber,” and the laying out of 
roads is one of the most important tilings he has to attend to. 
A “ champion ” sledge load may contain as much as 5000 or 6000 
feet. 

Then comes the river driving. “ At times, in some crooked 
rocky stream, a jam as formed, and thousands of logs are wedged 
fast in the channel, held back by some one log firmly hraeed 
against an impediment. Then occurs a thrilling scene, as the 
foreman calls for volunteers to break the jam There is always 
a prompt response. Two or more daring fellows, impelled by 
pride in their work, take their liveH in their hands, and, with an 
axe and handspikes make their way over the treacherous logs to 
the head of the jam. Behind them fire thousands of logs filling 
the angry &tream from bank to bank, piled thickly to the bottom 
in all shapes, tossing, tumbling, and leaping in the air as the 
dammed up torrent forces them about in wild confusion. Beneath 
the men is the swaying, rocking, unstable mass, somewhere in 
the midst of which is the log which forms the key to the position. 
The balance of the crew of drivers gather on the bank below, 
where they watch with intense auxiety the men who have volun¬ 
teered to break the jam. They note every motion ol the volun¬ 
teers as they coolly and undauntedly proceed with their work. 
The critical moment is close at hand. There is a tittle more 
prying with the handspikes, a few more blows with the axe, and 
then suddenly the huge threatening mass begins to move. Above 
the sound of the foaming waters a warning shout goes up from the 
men standing on the bank, and then, leaping from tog to log, as 
the jam breaks, the brave fellows reach the shore in safety amid 
the applauding cheers of their comrades} or, it may be a cry of 
horror breaks from the ciew, one loses his foothold and disappears 
beneath the terrible grinding mass, crushed and tom to a mere 
semblance of humanity.” 

In felling, the saw is now being largely used instead of the 
axe, and all trees are out close to the ground. There are water 
slides miles in length, and logs are handled by steam jacks and 
loaders, and planing machines are being added to the equipment 
of sawmills. 

Wood pulp has produced a great and prejudicial change in the 
conditions of lumbering, About 1807, the first mills were erected for 
grinding wood to pulp against a grindstone, and f<?r disintegrating 
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the timber by chemicals. There are now 293 mills iu the 
States, of which 1 2 are in New Yoik State. At first poplar was 
used, and foresters were pleased, for poplar is an otherwise useless 
weed. But soon spruce also.Was attacked, and pulp unfoitunately 
prefers fine young pole. The result is that, whereas the old 
lumbermen took out only the finest trees and did great damage, 
now the new ones take everything, and leave black ruin. To 
Bave transport, trees are peeled in the forest, and this is called 
44 rossing.” The baik so left causes great danger from fire. In 
1898 the total cub in Adirondacks amounted to 544,234,207 feet, 
of which 529,281,918 feet went into pulp. The lumber industry 
ofNewYoik attained its maximum before 1865. In 1880 the 
New York mills tinned out 1,148,22",000 feet B. M., not including 
laths, shingles and staves. The Adirondacks and Catskill langes 
are now almost exhausted, and the production is only about 260 
millions of feet of sawn stuff and 200 million feet of pulp. 
Another authority places the total output of New York State at 
about 9()0 millions from all sources. Working Plans are now 
coming in fo save what is left of the situation, but the man who in 
1799 advertised the half share in a sawmill has long since passed 
away, and so has hia 4< inexhaustlnle quantity of pine wood.” Let 
us look to the beam in our own eye. An Administration that 
thinks all cultivable land ought to be cultivated can certainlv not 
be said to possess the best vision possible. 

F. CrLEADOW. 


II.-CORRESPONDENCEt 

The Effect of Forest Fires on Insect Tests. 

In the October number of the Indian JPortuler a short article 
appeared on this subject, which is one, I think, which requires and 
will bear a great deal of investigation before it will be* possible to 
make any definite statement for or against "it. That the matter 
is of very considerable importance is evidenced by the fact that it 
is one which often comes up for discussion amongst Forest Officers, 
and the views at present held by inauy are of a diametrically 
opposite nature. The letter in question clearly proves this to be 
the case, since the views of the author as expressed therein are in 
obvious opposition to the opinion of the writer of the article on 
° Fire Protection in the Forests of Lower Burma,” which appeared 
in the August number of this magazine. 

The question of the effect of fire protection in increasing 
or decreasing insect attacks is one which, when given careful 
and mature consideration, is seen to be beset with considerable 
difficulties, since before any opinion of sufficient weight to carry 
conviction can be laid down, the holder thereof must know fully 
the exact life-histories of the pests alluded to. It is impossible to 
6ay that such and such an insect does or does not Buffer hom forest 
fires when the particular stage of its metamorphosis it» in at the 
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time is unknown. Were it in the pupal stage amongst the dead 
leaves on the ground it would naturally suffer more seveiely than 
if in the egg stage m the ease of an insect which lay its eggs on 
the twigs jowl beneath the buds high up on large trees, or of 
another which passes its pupal stage in an earthen cocoon some 
inches down in the soil. 

The “stage of its metamorphosis,” therefore, which an insect 
may be in at any period is a very impmtnnl point to hear in mind 
when a sickly tree or itees are being examined with a view to 
finding out the cause of disease, and I may here perhaps he allowed 
a short digression under this head. 

It is a common thing in India—a very common thing—to 
attribute- to drought or poor soil any sadden falling off in the 
quality of a foi’est, or the sickly appearance or death of trees, 
either singly or in patches. Xu the colder parts of the country 
frost is also brought in aa a reason. It need hardly he said that 
tires are also u strong raison d'etre on such occasions. That such 
are often the resultant causes of the death of trees I would he the 
last to deny, hut t.linl such arguments cau he invariably advanced 
as the reason per w without further investigation and closer 
observations than are usually made is open to considerable doubt. 
That insects often play a very important part on such occasions 
numerous instances might be advanced. I will give two. 

Aphiduu (plant lice) and Ooccidir (scale insects) swarm over 
a tree Ht times in large numbers, feeding upon its sap by suction 
for several months together (luring the best part of the growing 
season, and multiplying at an incredible rate. The enormous 
amount of sap lost by the trees results, more especially in the case 
of conifers, in a considerable thinning of the foliage* If such a 
tree be examined in the late summer or autumn, it will be seen to 
be in a Ricldy and moribund condition. An examination, however, 
shows no easily recognisable external evidence ns to the reason for 
the sickliness or dying condition of the tree, since all the insects 
will have died off by then, and possibly only minute winter cggH, 
which will easily escape detection, will remain. It will perhaps ho 
remembered that the past spring and Hummer hna been a 
particularly hot mid dry one and the cause of the sickliness of the 
trees will be attributed to drought. Ami yet this same hot dry 
weather in tho earlier part of the year was particularly favourable 
to the increase of the aphids or eocoids, etc, enabling them to 
increase rapidly and undermine tlm health of the tree. The insect 
md not the drought is the primary cause of the condition of the 
tree. 

Fires, we know, do serious injury in a forest, but it is important 
to look further afield than the mere actual damage done to tlmcrop 

* A marked instance of (Ids kind was noticed b.v Mr. Oliver and myscir In 
Mny and Jnno 11)01. Tho blue pine (Pirns ftrcelm) in tho Juuusnr and Simla 
Hill Forests was badly attacked by a black aphid durlny those monlK Tim 
feflect ob tho ti*o©6 was to c&uso over 130 par coni*, and In socqo casus ptvbubly as 
jjiuch as 70 per cent, of tho needles to wlfcuor and drop. 
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at the time. In the fire returns this is shown as an estimated lump 
sum. This, however, is very often far from representing the real 
injury done to the fore.st. Alany trees in the area have their vitality 
reduced for a time owing to the bad scorching they have undergone. 
If left alone they will probably recover, and the loss incurred will 
only he represented by the loss of increment sustained during the 
period the tiees were recovering from the scorching. What, 
however, very often happens, and it is pi ohahly the rule and not 
the exception in coniferous forests, is that bark-boring insects make 
their appearance, settle on the tree in swarms, and burrow into the 
hast layer and oviposit. The larva 1 hatching out from the eggs 
laid carry on the tunnelling operations in the bast, and the trees, 
which would probably other wise have recovered from the effects of 
the fire, succumb, the direct cause of death being the baik beetles, 
the primary cause the fire.* My readers may peihaps be wondering 
What the above digression has to do with the question at issue in 
this letter, but I venture to think that it points a moral and one of 
some importance. Not until we know fully the life histories of 
the more important of our forest insects, not until we know the 
chief and most serious insect enemies to which our most valuable 
tirnhei trees aie subject, will it he possible for us to definitely say 
with any reliable ceitainty, except in the cases where absolute and 
uncontrovertible proof is forthcoming, which is not usually the 
case, that such and such trees have died from drought, pool soil, 
or fires, etc. The tendency to take the easier way out of the 
difficulty and to put on record statements, without full and 
exhaustive investigations into all sides of the question, is hardly 
consonant with a scientific training, and is, I think, to be 
deprecated. 

The writer of the article under reply states that in his 
expei ience in Burma “ the visible insect life in a forest is much 
greater after the annual fires have taken place than before.” Not 
much importance can, I think, be attributed to this circumstance, 
since the fire season cIohcs with the burst of the monsoon, ana at 
tlult period of the year insect life appeurs in fer greater numbers 
than at any other. 

The wilier continues j “ Most insects adapt themselves to tlieir 
surroundings and manage to be in a place of safety during the 
season of fires.” This would not be a comfortable form of doctrine 
for the Forester could much real faith be placed in it. A dry cold 
weather followed by an early hot one generally results in a bad 
fire season. The same weather will also certainly favour insect life 
and be productive of a large increase in numbers, since fewer 
individuals are killed off by tbe damp and cold. Let ns consider 

% l noticed a good illustration of this in a piece of old spruce (Pltra morinda) 
forest on the northern slope of the Hattua Mountain situated not far from 
Nark&udn, ou the Simla- Thibet Road. A serious Are had overrun a portion of 
this area some years before, The fire had been followed hya. leiious mtestation 
of the Blue Pine Tomicue beetle, fm leug sp., with the result that many of the flue 
large-girthed, old treoB had succumbed to the attaok. 
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for a moment the effect of a lire respectively on a defoliating 
caterpillar and on the trees in a broad-leaved finest in snob a year. 
In the absence of a fire the insect will swat in in large numbers on 
the trees, since the dry cold weal her has boon particularly favour¬ 
able to it. Natuial chocks, such as attacks of parasitic insects, 
etc , do not really begin to produce any sensible reduction in a 
pest until it lias reached a fniily advanced stage in its growth, by 
which time a larger amount of damage to the leaf crop will have 
been done. On the other hand, should a severe fire run over the 
aiea, the chances aie in favour of its completely, or almost 
completely, freeing the mea over which it spreads of the cater¬ 
pillar^, whilst at the same time it will burn a portion at least of the 
leaf flush upon which they were feeding. Thus for the moment, 
piovided the fire has not done more than scorch the trees, the 
damage done to the forest is the same ns would have been effected 
by the caterpillars. The gain to the forest comes with the new 
flush of leaves. Had the insect developed unhindered with only 
its natural checks to cope with, a certain percentage would have 
reached the pupal and imago hinges, eggs would have been laid, 
and a second generation of the insect would have appeared and 
eaten off the new flush. The tire by clearing off all the cater¬ 
pillars has prevented this, and probably saved the forest from 
further attack from this particular pest for some years to come. 

Fires therefore on occasions undoubtedly do good in a forest 
by killing off insect pests. 

Again, with reference to the adaptability of insects to their 
surroundings, it would not be possible, I think, for an insect, with 
perhaps three generations or life cycles between February or March 
and August to so modify its metamorphoses as to be always in the 
safest stage of its existence when a fire occurred, when it is 
considered that the latter might take place at any time between 
March and June, and that the whole of a life cycle of the insect 
will be passed through within 0 to 7 weeks. That, insect a, like 
other animals and plants, adapt themselves to their surroundings is 
of coum well understood, but these surroundings are ‘natural* ones, 
amongst which they have gradually acquired their present forma 
and habits through innumerable generations of slight modifications# 
That such insects could have adapted themselves to anything so 
comparatively recent and fitful as the lire season in a forest in 
India is out of the range of probability. 

In support of the theory that fires are not inimical to‘insect 
pests various insects are alluded to. The first mentioned are the 
well known teak defoliators Hyblaui yntera, and 
vtaohcemlU, The second number of Departmental Notes details 
what is known at present about the life-histories of these moths. 
From Burma we have not sufficient data at present on these life- 
histories to be able to make any definite statements upon the 

' ******** — —*'■» . . . . . ii iw«**»i « L iwiii w i . . i 

. Note - In tho4 Indian forosfca first utually occur at a time wh»n the t«M* aro 
practically leafless and when tlwre are no feeding insects to wipe out,— H on, tto. 
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subject. I am unable form any opinion about the * flies * alluded 
to, as the species are not mentioned and the “ milaung-hmet ” is 
unknown to me under that name. The life-hihtories, however, of 
many flies (i.e. Diptera) are known to be so complex that it 
would not, I think, be possible to say what effect, if any, fires 
had upon them. It is pohsible that the larval stages of many are 
not passed in the forest at all. Little also is at present known 
about our Indian Cicadas (also alluded to by the writer) but Rome 
species of this family lay their eggs in incisions on the soft bark 
of twigs of trees, the young feeding upon the sap after emergence 
from the egg Such a mode of life passed high up in the tree 
would not be particularly harmed by forest fires below, unless they 
were of such magnitude as to kill the tree. In the case of the 
Noctuid moth, whose larva is mentioned as defoliating the Ral 
tree in the rains in the Dun forests, it is not improbable that 
the insect is in its pupal stage in an earthen cocoon in the ground 
or in the egg stage on the )Oung twigs of the tree during the fire 
season, in which case the insect would uot be much affected save 
by very severe conflagrations. In this respect it is probable that 
many Noctuids are safer from vicissitudes of this nature than are 
many other forms of insect life. 

Summary .—Summing up, I would say, therefore, that in the 
present state of our knowledge of the lite-histories of insect pests 
in the forests of India, it is not possible to put forward with any 
certainty statements as to whether fires are or are not beneficial in 
minimizing attacks of insects. At the same time it is a fact that 
can hardly be disputed that at times a great deal of good is done in 
a forest by an opportune fire in wiping completely out a serious 
attack of a pest, and in such cases it probably takes the insect 
some time to repopulate an area so denuded of its individuals. 

On the other hand, it is equally an undoubted fact that bad 
fires are offceu followed by severe attacks of hai k-boring and wood¬ 
boring insects, which are ever on the look-out for trees reduced in 
vitality. This evil is perhaps greatest in coniferous forests, in 
which bad fires cannot be looked upon otherwise than as a most 
serious calamity. For example, whereas a fire might do the 
greatest good in a sal forest by clearing off a bail caterpillar 
defoliating attack, without reducing the vitality of the trees to 
such an extent as to attract and invite a bark-borer attack, in the 
case of the coniferous forest matters are very different. Here, 
although the fire might put an end to the defoliating attack, the 
scorching of the trees and the stoppage of growth would so lower 
. their vitality as to make a bark boring beetle infestation an almost 
certainty. The above arguments will, I think, show the impossi¬ 
bility of estimating the value of a forest fire, whether good or 
bad', on insect attacks, until we have studied and found out— 

{l) The more serious of the insect pests attacking our rnoBt 
valuable trees. 

(2) The complete life-histories of such. 
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It may be that nt some future day, with the above knowledge 
to guide us, it may not be considered a heresy to suggest that ih 
the case of severe insect attacks in certain classes ot forests the 
best remedy is a forest fire. 

- K P. Btebiunu. 

Grass for Papor Manufacture. 

Mr. Gamble in a list of trees and shrubs in the Gnnjam and 
Vizagapatam districts, written some years ago, mentions a species 
of grass which he calls Andropogon iwoolntus and which he 
mentions as being equal to the “ Esparto ” grass as a material for 
paper manufacture. I have lately identified a grass in the 
Vizagapatam district with the blmDar grass of the Central and 
United Provinces. It bears the characteristic woolly base of the 
l^ehfenmm angnstifolium, and is locally put to the Bume uses as 
the bhabar grass is by the natives of the United Provinces, via., 
twisted into twine and rope for charpoys. One more use it is put 
toon the sea coast is the seaming of fishing boats and the making 
of the large fishing nets used in the sea. What I should like to 
know is if Andropogon involutes is synonymous with behaonum 
antjuslifolium or is it a separate species of grass altogether? 

The local name of the grass I refer to is “ Kopiri,” or more 
correctly *• Katnkku kopiri,” because there is another called also 
“ Kopiri ” and more correctly “ Nunna kopiri,” which is probably 
Enophorum comosuvi ; and in a recent woi king-plan for a 
forest in the Godavery district, the W. P. O. referred to “ Kopiri ’’ 
grass there—which is evidently identical with the “ Kopiri ” of 
this (Vizagapatam) district—as Andropogon involutes. I there¬ 
fore feel rather doubtful about the identity of my grass and should 
like to have my doubts cleared. 

The Central Provinces seems to make a large revenue by its 
u Bhabar” glass. There is a possibility of the Northern Gircnrs 
districts of the Madras Presidency possessing great potentialities 
of revenue in regard to their “ Kopiri ” grass. I request therefore 
that some of my brother officers in the Central Provinces will 
kindly give information in the Indian Forester that will help their 
brethren in this Presidency in their endeavours to work up the 
*' Kopiri ** grass for the Calcutta paper-mills. Information is 
solicited on the following points: - 

(H Method and tune of year of collection. 

(2) Cost of collection per maund (82 lbs ). 

(S) Method and means of transport and cost per maund, hy 
road and rad separately, for a given distance. 

(4) How is the grass packed and transported ? Is it com¬ 
pressed to red pee bhlk ? 

* This and any fiirther information which may appear helpful 
and neebsaary shall be most thankfully received. And as its 
publication in the Indian Fohster is likely to benefit manymore 
than myself, I request you will kindly undertake to publish the 
same in the Indian Forester. One more point I should like to 
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notice is, if both the Eriophorwm comoaum and lachvemum 
avyvhtifolium are sent to any paper-mills, and if the cost in each 
case be different, these different rates may be separately quoted. 

Nuhsapatam; Geo. W. Thompson. 

30 ih November 1902. - 

1V.-REVIEWS- 

Forest Administration in British. India during 1900-91* 

The review issued this year by Mr. Wtougbton, Officiating 
Inspector-General of Forests, is compiled on the same lines as m 
previous years, and is an eloquent witness to the growing importance 
ol forest woik in India and to the rapidly increasing value of the 
property which India possesses in her State forests. 

The area of reserved forests increased by 1170 square miles, 
of which the largest additions were made m Madras and Burma, 
the total area of re>erved forest'* at the close of the year being 
88,140 squai-e miles. Of this area 18,80 > square miles are situated 
in the Central Provinces, 17,800 in Burma, 16,500 in Madras, 
and 13,707 in Bombay. 

Burma by adding 10,145 square miles to the area of unclassed 
forests in the Southern Circle, is mainly responsible for the total 
increase of 10,909 square miles in the ar<a of forest lands under 
the management of the department. The Forest Department is 
now in charge of 208,369 square miles or 21 *97 per cent, of the 
whole area of India. 

4007 square miles were finally reserved during the year and 
at the settlement 1338 square miles were taken in hand, Good 
progress was made in the Punjab, Burma and Madras, while in the 
N.-W. P. »nd Bombay little now remains to be done. 

Under demarcation 5221 miles of boundary were newly 
cleared during the year, mainly in Madras, Bombay aud Burma, 
and 40,539 miles of boundary were re-cleaved. The total cost of 
new work amounted to Ra.60,921, varying from Ks.59'1 per mile 
in the N.-W. P. to lis.l*3 per mile in t!he Central Provinces. 
Repairs cost Rs.50,131 as compared with Re.05,7?6 in the 
preceding year. 

The outturn uncfipr surveys was 4935 square miles at a cost of 
Rs. 4,48,808. The surveys were made chiefly on the 4-inch scale 
and the outturn surpassed that of the previous year by about 300 
square miles, although the total expenditure incurred was 
considerably less. It is probable that the cost of these forest 
surveys has now reached the lowest figure compatible with good 
work. It is now proposed to place the whole of the forest 
surveys in India under one administrative officer, when it is hoped 
that the ten-year programme, sanctioned by the Government of 
India in 1898, will be completed earlier than was anticipated. 

The following statement compares the position of each 
Province with regard to the progress made up to the end of the 
year in the preparation of working plans * 
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„ „ 1SS>U-U)U0, 


Madias 

Pmuldcncy 

Total 


Nmthorn Cuclo. 
< cut ml „ 

Soul hem „ 

promt 

11899 1900 


Bombay 
Prcsulonoy, i 


Not horn Ulre.lo 
Bout hern „ 
Cent ml „ 
Sindh „ 


‘VlllAh i’OIt 
which WORK- 
lNIJ-lM.ANb 
1 IAVK IJI'.KN 
0 <'M 1 ‘I,!TKD 
AND 

HANOriONhll 


At com- 
mence- 
uu tit ol 
tl e yiinr.l 


?q. itm. 

1,1(50 

1,551 

L,H)7 

792 

2,0 il 

1,023 

7.’J8 

37 

70 

1,300 

5,970 

m 

725 

178 


139 


Total / 1 * 0001 

TOTAL | lm 1£K)0 


III 


21,288 

20,1(53 

72 

117 

109 


35H 

139 

~«8k' 

081 

M* 

1.310 

U18 


(lie 

year. 


Hq.ms. 
• • » 

4 


i • i 
l * « 


70 


200 

r>a» 

086 

Ml 

IM 

IM 

IM 


1 3JH 
1,338 

ir>8 

252 

an 

or»H 

219 


59 

401 


403 

10 


Moat progress wag made in the Central Province* ami Madras, 
while moat remains to be doue in lltinna, Assam, Mndraa ond the 
Central Provinces, In Bombay all working pana have to lie 
submitted to the Local Government through the (Senior Conser¬ 
vator in order to secure uniformity—a measure which with 
advantage might be adopted in Madnu. 
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The total expenditure on roads amounted to Rs. 1,60,000, 
being an increase of Rs. 10,000 on the preceding year. The 
outturn of work was highest in the North-Western Provinces, 
Madras and Bengal, while Burma, the North- Western Provinces 
and Madras mainly contributed to the expenditure of Rs 2,71,000 
on buildings. The following table shows the expenditure incurred 
under this head on each of the Provinces :— 


Province. 

New Work. 

Repairs. 

Other 

works 

Total, 

Build¬ 

ings. 

Roads 

Build- 

mgs 

Roads. 



Rs. 

Rb. 

Rs. 

Rs. 

Rs. 

Us. 

Bernini 

• t • 

17,330 

11,901 

12,46 

7,584 

1,543 

50826 

Noith-Western Provinces and 

31,180 

12,084 

10,135 

33,600 

6,210 

99,251 

Oudb. 








Punjab 

... 

14,447 

6,853 

6,617 

3,013 

6,646 

35.081 

Burma 

* a • 

54,001 

14,950 

15,709 

4,085 

6,160 

95,571 

Central Provinces 

■ a • 

8,672 

287 

7,870 

2,012 

1,355 

21,082 

Assam ... 

• a a 

8,493 

1,370 

9,407 

4,995 

1,345 

25,670 

Coorg 

♦ a * 

528 

510 

727 

1,242 

814 

3,821 

Ajmer 

• •1 

1,214 

in 

63 

53 

150 

1,480 

Baluchistan ... 

• •• 

• it 

.a * 

104 

. ** 

1 

105 

Andamans 

Ml 

1,105 

1.S24 

460 

1,051 


4,490 

Berar ... 

* a a 

4,684 

075 

- . - 

5,043 

5,199 

811 

17,312 

Total Bengal Presidency, 

1,41,720 

49,939 

74,319 

05,234 


3,55295 

„ Madras „ 

• •a 

21,357 


21,020 

18.8G7 

HR 

81,820 

„ Bombay „ 

a a • 



0,552 

5,898 

I 

27,2(4 

f 1900-01 


IK 


1,01891 

89,090 

33,210 

4,01,359 

Grand Total { 








I 18P9-IQ00 

• it 

1,98,307 


93,808 

80,000 

47,408 

4,89,798 


The statement given below shows the amount of crime which 
occurred in each province. Altogether 52,341 offences occurred, 
of which Madras alone is responsible for 22,130 and Bombay 
for 13,184, leaving only 17,027 for the rest of India and Burma, 
There was an increase both in the number of oases taken into oourt 
and in those compounded, while the percentage of convictions 
obtained rose from 85 per cent, to 86*7 per cent., the percentage 
being satisfactory in all provinces except Coorg, where it was as 
low as 67 per cent. 
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9.i per cent, of the urea was successfully protected, the 
results being least satisfactory in Burma, where also the cost of 
protection was greatest. The cost per square mile was Its.3 1 in 
Burma as compared with R".4] in Bombay, the average throughout 
India heing Iis.12. 

The total grazing revenue was Rs. 12,06,713 or Rs.1,51,2.17 
less than last year. Madras eontiilmtod no less than Rs.4.79,Off), 
(’entml Piovinees Rs.2,4t>,614 and Bombay, Rs. 1,92,2811. The 
aiea closed to all animals was 35,106 squiue miles and to browsers 
only 33,016 square miles. The closed aieas were located 
principally in Burma and Bengal, where 14,000 and 7,000 square 
miles respectively were closed. The percentages of closed areas 
for the dliferent presidencies weie—Bengal 18 per cent., Bombay 
15 per cent., and Madias 8 per cent. 

The amount of forest produce removed by Government 
agency, contrasted with the amounts removed by purchase!s, 
were as follows 



TlMBKB. Fufilu PAWBOOS. (INCLUDING GIUSS 
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The total amount of timber removed was 2,523,726 cubic feet less than in the preceding year, the deficiency 
occurring mainly in Assam. The outturn of fuel remained the same as last year, but 8£ lakhs more bamboos 
were removed, the increase taking place chiefly in Bengal, Bnrraa and the Central Provinces. Burma, the Central 
Provinces and Bombay are responsible for the decrease of Rs. 6,67,OOl? in the value of minor produce extracted. 





















The financial results are summarised in the following table: 
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Burma still continues to contribute over 50 per cent, of the 
surplus, followed by Bengal, Madias, the Noith-West Provinces 
and Bombay, each of which contributes about 0 lakhs. 

The following table is very instructive in showing the increase 
in fotest revenue and expenditure during the last quarter 
centuty :— 


Quinquennial pouods 

Uiosb Revenue 

Expenditure 

Proportion of 
Exf enditure to 
Gioss Revenue. 


Rs. 

Ks 

Pei cent. 

1873 74(0 1877 78... 


44,76,303 

66 

1878 79 to Ib82 83 . 


52 09 538 

66 

1883 84 to 1 "87 (*8 . . 

1,10 59,434 

71,42382 

64 

1888-89 to 1892 93 . 

1,51 86,115 

8 61,176 

55 

18 »3 94 to 1897-98 . 

1,74,60,053 

96 57,496 

55 

1898 99 . 

1,9 ,38,520 

1,00,33,920 

53 

1899 1900 

1,90,09.010 

1,10,24,680 

58 

19"0U1 .. 

107,70,493 

1,11 00,049 

56 


VI.-EXTRACTS, NOTES AND QUERIES. 


The Institution of Civil Engineers on Forestry. 

The enclosed cutting from the Standard of the 5th November 
1902, may interest your readers. It is a hopeful sign for forestry 
when the President of the Institution of Civil Engineers insists on 
the importance of the subject in his inaugural address, and gives 
his opinion that, in spite of the extended use of iron and 
steel in construction and for railway sleepers, Engineers have cause 
to be uneasy about the supplies of timber aud pit-props. 

Port Said, 20 Ih November 1002 F. B. Manson. 

The eighty-fourth session of this Institution was opened last 
night when the President (Mr. J. 0 Hawkshaw) delivered his 
inaugural address. There was a large attendance of members 
and their friends. The President, who was cordially received, 
Said the century which had just closed would always be memorable 
for the birth and growth to maturity, and, as some might say, to an 
honourable old age, of traction by steam power on railways. 
Far-reaching as the results of this growth had been throughout 
the world, this country could not have reaped so rich a harvest 
from it without a corresponding growth of our dock system, which 
had also made its mark on the Nineteenth Century. That we 
required deeper docks with deeper entrances to them was because 
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iron had taken the place of iiniher in shipbuilding, ho that the 
use of iron had not only revolutionised .shipbuilding, hut had 
necessitated the rebuilding of our ducks and harbours. The progress 
of the last century had been mainly due to the use which had 
been made of the metal, iron. In their enthusiasm lor the great 
results achieved by this new mateiini they might overlook what 
they had owed in the past mid wind they still would require in 
the future from an “old-woild material/’ timber. Engineers hen* 
could not do without timber, nor, indeed, without much timber. 
For the last 30 years they had heard it. said in that, room that steel 
would shortly be adopted in place of wood for .sleepers; bub 
although we could make our own .steel, lmt had to import our tim¬ 
ber sleepers, this had not come to pass Fiance had exp *ricuce 
for years in iron and steel aleepeis ; hut few were laid in France, 
which, in spite of her well managed forests, had to import sleepers. 
More metal sleepers are used in Germany, also a timber-importing 
country; lmt Germany us *d much wood still lor sleepers. Metal 
sleepers were used in South Africa, and together wibli native 
timber, in Australia, India, and Smith America. In Argentina 
some of the iron sleepers bad recently been replaced by native 
wood sleepers. The United Slates and (lanada use wood only, 
andu.se wood more for sleepers in pmpoitioti to their railway 
mileage than any other country, 2000 to 31.'JO being laid to a mile 
in the former, and UtiOO to a mile in the latter ns compared with 
1700 to 2140 a mile in this country. The consumption of timber 
for sleepers increased yearly, and more are now laid to a mile than 
formerly, especially in the United States and Canada, hut there is 
a tendency to slightly reduce the number in the United States 
and to increase it in this country. The increase in the use of 
ereosote prolonged the life, and so somewhat reduced consumption. 
In this country we had less area under forest, in proportion to our 
size than any other country in Kuropo except Portugal, and our 
timber imports were, in weight, more limn half tin* total timber 
imports of the timber-importing countries of Kurope. In Ktirojm 
there were only live countries which exported timber Russia, 
Sweden, Austria-Hungary, Norway and Ron man in -anil the 
amount exported by these live countries was nearly 2^ million 
tons short of the total amount required in Kurope. Germany 
with 20 per cent, of its area under forest, and that admirably 
“managed on RoientiHo principles, against our 4 percent., imported 
nearly half as much as we do. France, too, with 18 per cent, of 
its area under forest, and that scientifically matmged ns In 
Germany, import !£■ million tons of timber a year. Belgium, 
with 17 per cent, under forest, imported still more largely in 
value, though somewhat Jess in weight. Denmark, Italy, Spain, 
Holland, all import. Of the timber imported into this country 
in 1899, more than nine-ten the in weight and nearly four-fifth# 
in value was coniferous wood, which was grown in the temperate 
countries of the northern hemisphere, and this was the timber 
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which was most largely consumed in engineering work. As 
Europe could not supply its own wants, our only other somce was 
Canada, on which the United States was making increasing demands 
for timber, and Canada itself, with its enormous resources in water¬ 
power, would soon be a large consumer of its own forest produce. In 
this country forestry was neglected. Germany and France had long 
applied science to the giowing of timber, and to them we had to 
go to learn. Belgium hud done likewise Even Spain, which had 
suffered more than any country in Europe from the destruction 
of forests, had a Government Forest Department. Russia, Sweden, 
and Austria-llungary looked after their forests. Denmark did 
much, Norway something, Lut not enough. As recently as 189b 
the Chief of the Forestry Division of the United States Agricultural 
Depaitment said thal the United States was the most backward of 
all civilised nations in recognising the neces^ty of action with 
regard to forest resources Happily a change had taken place in 
the last tenyeais in the United States, and Great Britain might 
now be regarded as the most backward of all civilised nations “in 
recognising the necessity of action with regard to forest 
resources ’ It was to be hoped that the labours of the 
Committee now sittiug, which was appointed hy the Board 
of Agi icultnre this year to inquire into and leport upon the 
present position and future prospects of forestry and the 
planting and management of woodlandh in Great Britain, would 
result in steps being taken to remove this reproach. Dear- 
timber would mean higher rents and higher wages to meet them. 
Why should we import nearly 100 million cubic feet of timber in 
pit-props each year which we could grow ourselves ? Prop-wood did 
not take three or four generations to grow, like sawyer®’ wood. The 
Railway Companies were partly to blame. They did little to help 
the buyers of home-grown timber, who had already begun to carry 
what they buy hy steam traction on roads in consequence. The 
Railway Companies took thousands of tons of unpaying dead 
weight from all parts of the country back to the collieries each 
year in the shape of empty coal wagons, many of which might 
go back loath'd with home-grown pit-props if the Companies 
would seek to encourage such traffic. 


VII*—TIMBER AND PRODUCE TRADE. 


Churchill and Sim’s Circular. 

December 3rd, 1902. 

East Indian Teak.— -The deliveries have improved during 
November, amounting to 1279 loads, against 1051 loads for 
November 1901. For the eleven months the comparison shows 
11,7,60 loads this year against IB,017 loads last. Prices are «W> 
a point better than in October both for logs and planks, autl 
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business generally more active, consumers recognising that there 
is no sign at present of relief from high prices and tiring of their 
recent waiting policy. The improved supply of water in the 
shipping rivers Beems to be maintained, lmt the process of getting 
down and shipping supplies of fresh timber appears to bo 
lengthy. 

Rosewood, East India. —Stocks are quite sufficient to meet 
the current demand, which is small. 

Satinvvood, East India.—F inely figured logs sell well, but 
plain wood is very quiet; stocks are, however, very moderate. 

Ebony, East India.—S izeable, good logs would realise fair 
prices. 

PRICK CURRENT. 


Indian Teak, logs, 
„ „ planks 

Rosewood, per ton 
Satin wood, per s.ft. 
Ebony, per ton 


load 


nt in 

M* Ml 

Ml Ml 


£10 10« to £18 10s. 
£13 10a. to £20. 

£7 to £10 
5(1. to 12<{. 

£9 to £10 


Denny, Mott and Dickson, Limited. 

Wood Market Report. 

London , 2nd Jkcembn 1902. 

' Teak.— The landings in the docks in London during 
November consisted of I OH loads of logs and 285 loads of planks ami 
scantlings, or a total of 393 loads, ns against 80(1 loads for the 
corresponding moul h of last year. The deliveries into consumption 
were 6(30 IoiuIh of logs and 492 loads of planks and scant hugs — 
together 1148 loads—as against 978 loads in November, 1901. 

The dock stocks nt date analyse as follows; • 

6036 loads of Iona, hn rkhihhI. 700(1 londu nl. Hie wimo data Inal year, 

2887 „ blanks ,, 4309 „ „ „ 

*“• „ blocks „ HH „ n w 

Total "isiT loads „ I2,0wT „ „ „ 

The above figures go to strengthen the hands of shipperw, 
who continue to be very reluctant to pledge themselves to ship¬ 
ments of any extent—even against offers for next year’s arrival, 
both for logs and planks, of some 25 to 80 por cent, increase on 
the prices ruling in the early part of the year. Business is 
difficult under these conditions, and there will be the tendency to 
a shrinkage in demand under the pressure of high prices. 

Business during November showed a somewhat better tone 
than characterised the Autumn months, but shippers’ views 
generally continue to restrict forward business* 
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Forest Fires. 4 

PAMAOr 'IHROIHIH LOSS OF 1EIE SOIL'COVERING. 

fio far as I remember, the only occasion on which the daily 
press has done the Indian Forester the honour of quoting anything 
was in the case of an article of a somewhat pernicious nature in 
which the author advocated forest fires He did not specify the 
precise localities, conditions, and limitations under which a forest 
hie may be supposed to be more or less beneficial. The article was 
only quoted as bearing on the breeding of mosquitos, but the 
Bevenne Officer and the public may seize on it as a warrant for 
aisputing the need of anything so oppressive as fire protection in 
yenerul Hence I call it somewhat pernicious The following 
translation of an article by M. Jacquot m the Revue des Mouse et 
Foi&t* for I fit June 1902 maybe of use towaids a study of the 
question. In any case it is worth preserving. This and the final 
paragraphs alone are mine. 

Head Leaves. 

M. Berfhelot, and more fully MM. Gauthier and Drouin, 
have proved that a fire, if sufficiently intense to decompose the 
humus and humic acid, thereby destroys the faculty they possessed 
of developing those most essential and scarce' substances which 
contain nitiogen. Even if the fite does not destroy woody tissues 
it burns up the covering of dead leaves. M. D£trie suspected 
what M. Coudon and especially M. E Grandeau have proved, 
m, that these dead leaves possess the precious faculty of 
absoibing nitrogen from the air. Since MM. Schloesing and 
Muntz in 1877 discovered the nitromonad, the first bacteiium 
wliose powerful action on the chemical changes in the soil was 

* Brief transition of an article by M, Jacquot in the Revue dee Eaux et 
JFb tSts ior 1st June HJQ2, with remarks by F, Gleadow. 
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proved, attention has been concentrated rather on ifs agricultural 
than on its forest utility. The researches of M. Henry thoiefore 
mark an important step in science. By his expeuments in 185)7 
the learned professor of the Keole Forest i ere proved that dead 
leaves may even double their original richness. 

The quantity of leaves produced nnnually on 1 hectare (2.V 
acres) varies with the soil, climate, species, age. treat men and 
density of the crop ami the lu\iu inure of the ciowus. It may 
roach 12,000 Kilogrammes (of 2jibs.) of the living substance. 
The Bavarian stations have supplied some valuable finures, hut, 
these, as M. Henry remarks, aie minima. ‘‘They relate indeed 
to forests afflicted with lights to fodder. The impo\erishment. 
resulting fiom this detestable practice reacts fatallv on the 
vegetation.” Other count ties supply similar proofs. Jaeger and 
Bum, winking under the same conditions, anived at the same 
results as Professor Khennaver. But Dr. Kmtsch. examining soils 
that were not so impoverished, found weights one-fouitli greater 
for spruce and one-seventh great,cv for Scotch pine The latter 
would have given figures as good as the spruce il the crop had 
been thinned so as to bting it undei lietter conditions of light, and 
air. “ On trees which are prospering in sufficient light, and 
liberty the leaves are not only mole numerous hut larger than on 
trees growing on poor soil or in had condition.” At. If utters wmk 
“ Lea Arhres et les Peuplements Forestiers ” gives an account of 
the density of the Herman pine forests and shows the enormous 
increase of production which is obtained when these forests are 
treated by early and frequent thinnings. In Bavaria itself, under 
good cultural conditions, the dead covering has given figures 
considerably superior to those obtained when sweepings took place 
at six years’intervals (weight, of all organic debris fallen diuing 
six years and not yet decomposed 

Avkrauk WMttirr ok tub covkkino. 
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OA.THKKM) 010' 

pMiiii sum mjt 




’io swM«i*i"ms. 

On HhiiimI oft 


tforORtH, 



HlJll ll»l Hills 





impimuislitMl. 



Animat. 

Sexennial 




Kiloa, 

Kiloa, 

Kiloa, 


Beech 

4)07 

8100 

10,117 


frpruce ... 

3038 

twin) 

13,807 


Scotch p!ne 

8700 

13 729 

18,270 



The resell red ies of M Henry in the high forests mid stored 
oopiues of Franco confirm the ahovo. Thus, in Lorraiue, though 
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it is one of the coldest and foggiest provinces, a full-grown beech 
forest inrnished in one \eur twice the weight gathered in Bavaria, 
that is to snv, over O000 kilograms of leaves dried at 1()0°C. and 
over 8000 kilos of total dead covering. A table can thus be 
prepated on the model of those used by the Director of the 
Bavarian stations. Expeiiments have not been made with all 
species at all altitudes and in all climates. Hence a mean has to 
be stiuck which is liable to slight variations in special cases. 
But a dictum of M. Ehermayer limits the probable error. u The 
differences in the quantity of leaves produced by the several 
species at the same age cannot be very great.” The figures have 
been derived ftom crops growing under ordinary conditions. 
Consequently they are greater than those obtained from crops 
impoverished by sweepings, and less than the maxima for either 
Fiance or Germany. They vary but little from truth, and experts 
are free to adapt or modify them for special cases. 

Weight of tite dead covering, fully air-dried, produced 

ANNUALLY PER HECTARE OF JIlGH FOREST. 


Crop. 

Leaves. 

Debt is 
exclude g 
phnnoroga- 
niui living 
u xilo organs 

Total. 





Quin 

taux. 

Quin taux. 

Qum- 

taux. 

Beech aged 10 years 

• •• 

19 

12 

31 

91 

99 

20 „ 

• ** 

30 

13 

43 

91 

9) 

30 „ 


30 

20 

50 

11 

If 

40 to 00 

yo»re, 

47 

20 

7C 

■ 9 

91 

00 to 00 

99 

40 

2d 

74 

If 

99 

over 90 

It 

45 

23 

73 

Oak 

91 

10 years 

• t • 

'4 

10 

24 

9) 

91 

20 „ 


23 

11 

34 

If 

9« 

HO „ 

• •• 

20 

18 

47 

» 

91 

40 to CO 

ynara 

37 

25 

02 

11 

99 

00 to 00 

19 

30 

21 

00 

91 

99 

over 00 

99 

35 

25 

00 

Hornbeam 

10 years 

4 • • ! 

9 

12 

31 

9» 

H 

ao „ 

i 

4* 

30 

13 

43 

M 

99 

30 „ 

4 1 

37 

20 

57 

91 

9> 

40 to 00 

years 

42 

27 

69 

If 

9 ) 

CO to 90 

99 

40 

20 

G6 

fl 

f! 

ovHr 90 

ft 

36 

28 

64 

Scotch 

pine 9 5 to A0 

91 

34 

22 

50 

19 

99 

50 to75 

)9 

35 

23 

58 

91 

19 

75 to 100 

11 

40 

80 

70 


Remarks. 


If regeneration has not 
been aatisfactort, the 
fl garea must be 
reduced. 


Weight diminish os 
with age. 

For oak the figures are 
approximations. Ex¬ 
periments l n b u 111- 
Qient. 


For hombe&m do. do. 

Woight increases with 
age. 


The metric quintal is very near 2 owt. 
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In the Mored coppices studied by M. Henry “the weight of 
the dead coveting rises steadily to the age of 10years, from which 
peiiodto the telling it. om*i1 lutes round fifiin) kilos of dry substance 
for forests and soils swell as those of the Foret de 11aye,” In tins 
quantity of total debris the share of the leaves \aries from one- 
third to tinee-fomths. The following table gives the weights 
found at ages of 1, lit)and ;M) years; those for t» and 10 years 
are interpolated from the known inclusive totals of leaves and 
twigs, etc, combined. 

WEIGHT OF TUB DEAD COVERING PRODUCED ANNUAI.DY PBH IIK( TAKE 
BY A STOKED COPPICE OF OAK, BEECH, AND IIOKNBEAM. 



I) by hoi ft (itor.ni'O* 


Cl.A V SOI . 

Ago. 

Tyoavoa. 

Deb* in i 

excluding 
hung 

phanerogams. 

Total. 

Draws. 

Debris. 

lotal. 


hitos 

Kilos, 

Kilns. 

Kilns. 

Kilns. 

Kilns. 

1 

tsoo 

vm 

2100 

* « i 


Ml 

0 

201)0 

241)0 

4 KM) 

i»* 

*■# 

*M 

10 

3400 

2300 

1*700 

Ml 

Ml 

IM 

20 

3000 

1300 

3200 

2*00 

iKOO 

1 

4(500 

30 

3100 

1 

I 

2400 

5000 

*«« 

... 

■ 

< » » 


M. Henry augments the force of his demonstration by 
assuming the least tavourahle cnsi 4 , aud neglecting the soluble 
compounds of ammonia, starches and nitrates, which may have 
been formed and washed out by rain. According to his weigh¬ 
ings, at the end of one year a weight of 100 kilos of oak and 
hornbeam leaves produces a gain of at least 00(1 kilo of nitrogen. 
The leaves have by that time lost their colour, but not their form, 
and are far from being reduce*! to humus. Their action as 
gas-absorbers is slowed down, but ouivends with their complete 
decomposition, This takes thru•»yeanUittTi t uui-ucomtnmi species 
such as beech, and nearly twice us long for pinehecdles. It is 
thus a very moderate estimate to sny that, after allowing for all 
losses of gaR returned to the atmosphere during the process of 
decomposition, there still remains *8(50 kilo of nitrogen absorbed 
and fixed from the air by each 100 kilos of dead leaves. This 
quantity is pure profit, the increment of the leaves from the 
moment they fall to the ground. But at the time of felling the/ 
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contain a certain quantity The analyses of MAf. Flu he, 
Gmndean and lfemy, winch are widei than those of Wolff, give 
the following rigmes : — 


Species. 

Albuminoid*? 
in dead le ivos 
(November), 

Corresponding weight of 
nitrogen per 100 kilos 
ot dead leaves 

! 

per cent - 

Kilo*. 

Beech ••• *•* m 

7-81 

1250 

Ocvb * 

G 62 

lObO 

Scotch Pine 

1181 

1-800 

Buell 

8 00 

0*480 

dies nut 

3 75 

0 000 

Laioil ««• 

5 50 

0 880 

Spruce ... 

8-43 

1350 

' 


The percentage of nitrogen is over l per cent, for the 
principal species. It may be consideied as the minimum for oak, 
beech and hornbeam. The total loss of nitrogen resulting from 
the burning of the leaves is therefore 1 850 kilos per 100 kilos of 
diy leaves of these three species. Probably it is -at least 2 500 
kilos for pine, but for safety it may be taken as 2 kilos. 

Debris. 

The dead twigs, etc,, etc., which reach the ground are also 
nitrogenous compounds. “ They decompose more or less slowly, 
bnt always end by conversion into substances useful to plants 
(such as starohes, nitrates, ammoniaoal salts). A fire, even a 
slight one, destroys these small organs and dissipates the nitrogen, 
which exceeds ’7 per cent. 

Under normal conditions the nitrogen derived from the two 
above-mentioned sources would have contributed to the formation 
of ulmic compound® and humus incorporated in the vegetable soil. 
A fire dissipates it in pure loss. The damage corresponds to the 
price of a manuie containing the same proportion o/the qna. 
This will vary, according to localities and manures available, 
from Ifr. 50c. to lfr 85c. (15 to 18£ pence) per kilogram for 
mineral manureB \ farmvard manure would cost 2fr. 50c per kilo 
of nitrogen contained. Tables could thus be drawn up, according 
to the nature and prioe of various manures, showing the money 
value of the dead covering exclusive of nshes. On a clay soil for 
instance nitrate of soda may work wonders, as seen in the nai series 
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of MM. IT liberty and ftnffroy. IF the nitrogen contents is 15 per 
cent. and the price 211V. 75c. per quintal, the kilo of nitrogen 
works ont to 1 fr ()5e Tn the case of a hectare of high beech, aged 
100years, the loss of thesc.il covering would amount to HiDfr. 70c. 
(over 112 Ids. or U>». 12 per acrei, since the *1500 kilos of leaves 
and the 2800 kilns of debi is ropiesent lespeothely 83*250 kilos 
and 19*1500 kilos < f nitrogen. Similiuly, in the ease of a 10-year 
old pine forest the loss will be llt7fr. 00c.; and in the case of a 
6-year old stored coppice, the loss will he 88fr 7oo. per hectare. 
The cost of transport and labour would bo additional. 

The artificial product applied to restore the loss contains, it is 
true, some other substances of a fertilising nature, but these 
cannot be considered as replacing any of the mtiogen tine. 
Mineral foods cannot be substituted even for each other. Forest 
crops, though less exhausting than field crops, nevertheless make 
equally imperious den amis for certain substances and Miller 
equally severely as soon as any one of the necessary (dements 
becomes insufficient. Field manures arc* intended for field crops, 
and do not produce the sumo effects in forests. Wlmt the latter 
want is nitrogen, and nothing eKe can make good the loss of the 
soil covering. The author of a forest lire should he compelled to 
makegood the loss under strict, analytical tests to within 1 per 
cent, and he should furnish that manure which is most, appropriate 
to the soil and the season ; nitrate of soda for (days and compact soils, 
since it soon disappears in permeable ones ; sulphate of ammonia 
(20 per cent, nitrogen) for calcareous or less compact soils; organic 
manures, such as dung (4 per cent, nitrogen), dtied blood (11 per 
cent.), oil-cake (4 to 5 per cent.', ground horns, hair (1*1 to 15 
per cent.), etc., for light and strong soils. In spring and summer 
when roots are active, a quicker manure may be used. In winter 
one of more durable nature, 

M. Jaequot proceeds to consider the time of year at which 
the lire takes place, and I he eftee* of a second fire following (ho 
first at one m two years’ interval. The former qui*stion is 
entirely negligeable. The second he does not develop fully, and 
in fact if the fire recurs before the next set or leaves are 
decomposed, the matter becomes complicated The idea of a 
forest incendiary having to make good the damage, in addition 
to his punishment, will lie a startling novelty in Ii din. Neverthe¬ 
less it is unassailable, and even admissible under the Forest Act. 


F. Gleadqw. 
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The Insect 'World in an Indian Forest and how to study it 

By E. P. Stebbimi, F L.S., F.E.S. 

(Continued from p. 68.) 

Pakt V —{continued). 

Order.— COLEOVTERA —( continued ). 

11ETEUOMERA. 

The first and second pair of legs have five-jointed larai, the 
third pair having four only. 

Family Tenebiuoniile. 

Very common beetles in India. Owing to their dnrk colouring 
and shape they have a genetal resemblance to the Uarahuhv, fioin 
which they can of comae be distinguished by the tarsal joints. 
The larvae are elongate and cyhnducal ami are haul and have six 
legs, being not unlike Elaterid grubs. Their food is mostly vege¬ 
table matter, including grain and flour. 80 me years ago a species 
was reported as tunnelling into sandalwood in Mysoie, but the 
specimens were in bad condition and could not he identified. 
Recently the writer was able to breed an as yet undetennined species 
of Tenehrionid beetle from larvae taken from the wood of dead 
spruce and blue pine trees in the Jaunsai Division in the N.-W. 
Himalayas; the timber tunnelled into was in several cases still 
sound, though in others rotting. 

Family Camhakidje (Blister Beetles, Oil Beetles). 

•Head with an abtupt neck; no hind wings present, elytra 
short and do not fit well together, but overlap; each olaw of the 
feet has a long appendage beneath it. The beetles have a very 
soft integument and they secrete irritating secretions which raise 
blisters on the skin Some of the insects ar* wingless. The 
Vantharidcc feed upon flowers and leaves and frequently do a little 
damage in this way. A common one in India, Mylabris, has the 
elytra banded with yellow and black stripes. Several others are 
equally typically marked. 

TETRAMERA. 

Four tarsal joints are present on all feet. Several of the 
families of th's group contain serious pests both to forests and 
agriculture. 

PllYTOHIAGA. 

The head does not form a definite prolonged beak or rostrum ; 
the three basal joints of the tarsus are densely covered with 
pubescence beneath, the third joint^ing divided into two lobes 
so as to allow of the touvth joint being inserted near its base. 

Family Bhuchidas. 

These are small unattractive beetles, having the hind femora 
more or less thickened. The front of the head is produced into a 
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short rostrumn ml the antenna* are bead-like and straight, thus 
distinguishing them from the Gmu'iilionidtr wheie the nntcnmc 
are elbowed. The mr\u* an* little white, fat magenta, without legs, 
and live in and teed upon the seeds of plants more especially the 
Jtfgwminowv. In India leguminous plants of all kinds are attacked 
by inembi rs of this family, and it. is probable that, the seed of 
leguminous forest trees sufteis heavily from these )tests. A 
species of Otiryobonw, (\ qomitjrn* attacks the seeds of the 
tamarind < Tamavindm iudiett )»its lile-histoiy being as follows :— 
The eggs are probably laid on the pods helovetney reach maturity. 
The lurvai ou hatching out make their way through the pod and 
tunnel directly into the seed. It has been found that none of the 
seeds contain more than one grub. When full fed the grub leaves 
the seed and spins a close-malted cocoon inside the pod and 
passes the pupal stage within this. The beetle, which is brown 
in colour and about the si/e of a pea, alter emerging from the 
pupal skin, rests for sometime before cutting its way out of the 
cocoon and pod. Since there in only one set of pods per year, the 
life cycle probably takes a year to pass through. 

Family (!jihyromklii>a« (Leak Beetles). 

Antenna* moderately long, eyes round ami do not at all 
surround the insertion of the antenna*. The insects are small, 
bright-ooloured, and thick set. I’be head is usually partially sunk 
into the prothorax, and the insects differ in appearance from other 
tetramerous beetles. Both the adults and larva* feed upon leaves, 
and several do much damage in India by defoliating crop plants. 
A species, /l/e/fraoflirtsp., hns heon reported as defoliating a willow 
in the N.-W. Kiinalayasf; whilst a member of the group Ha Hidden 
was found by Mr. Wroughton and the writer feeding upon the 
leaves of fionweUia Benutn near Pooriftf 5 at present, however, but. 
little is known as to their action in the Indian Forest. The 
larva* arc small and active and are sometimes covered with spines, 
on which they carry their cast-off skins as a kind of shelter. 
The pupa? limy be found either on the leaves or in the ground, 
and several generations may be gone through in the year—ft 
fact which intensities the insects’ capabilities of indicting damage. 

Family Okiumhyow/b (Ixjnoicousi Bkktlsh). 

A large family of beetles containing from 12,000 to 18,000 
known Bpeeies. In form they are usually long, with well-marked 
“ shoulders ” to the elytra and a. vertical head. The antenna* are 
very long, consisting of long cylindrical joints, often tumid at the 
nodes. They are held over the back in the position of rest. The 
eyes are hollowed out round the insertion of the antenna*. The 
latter are longer in the male than in the female. The first three 
joints of the tarsus are always large, spongy, bi-lobed and covered 

* Vide Injurious Insets 0 ! Indian forest*, pp» 48*50. t Id., p. 00. 

+ Vide Departmental Motes on Insects that aJleol forestry, Mo. % p. 179. 
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with hairs. The beetles are of all sorts of colours (but rarely 
metallic as in the case of the Bnprestidce). being often covered 
with hair or having hair in tufts on them. The thorax is square 
in outline and cylindrical and in most cases spined. The ? 
has a long strong ovipositor for laying eggs in crevices. The legs 
are long and strong. The larva* are almost entirely wood-feedeis 
and so are white and soft. They have a broad head, powerful 
jaws, and long body, but have not the enormously developed 
prothorax of the buprestid larva which they otherwise greatly 
resemble; in the longieorn larva the abdominal segments are 
nearly as broad as the ptofchorax, it is practically legless, and has 
four-jointed antennas. The grubs often spend their lives burrowing 
up and down in the wood of trees, making galleries which have 
usually a larger diameter than those of buprestids, and when 
they change into the pupal state, they do so either in the outer 
layer of the wood or in the baik, and the beetle is thus enabled 
to bore its way out. 

Three sub-tamilies of this family are distinguished as 
follows:— 

Prion idea —The front cox® large and transverse; prothorax 
has distinct side margins. 

Cerambycidep—l ront coxae not greatly extended transversely, 
thorax not margined; the head is sloped in front obliquely, palpi 
have the terminal joint truncate, the inner side of the tibia has 
no groove; small legs are just visible in the larva. 

Lamiidee —Front cox® usually round and deeply embedded; 
head is vertical and the terminal joint of the palpus is pointed 
and the inner side of the tibia has a groove; legs invisible in 
the larva. 

The Prion ides are on the average considerably larger in size 
than the members of the other divisions, and they include some 
of the largest of insects. Some have a great development of the 
mandibles in the male sex, analogous to those of the stag-beetle 
of the Lnoanidce. The larva* in various parts of the world appear 
to have been a favourite article of food with native tribes. In 
consequence of the great destruction of forests that has taken 
place so largely in many countries of late years, these gigantic 
cerambycids have become much rarer. 

The modes of life of the Iarvso of the sub-families Gerawbpcides 
and Lamiidee are various. Some bore up or down in the* hard 
wood of trees and live far a portion of a year or /or several years 
in this condition before changing to the beetle* state. The female 
beetle in others girdles twigs of trees aud then lays her eggs in the 
branch above the girdle. An example of one of these insects is 
the sal girdler, Ooelosterma eoabrata, whose life-history is as 
followsThe female Jays her eggs towards the eiid of the rains 
in notches in the hark of the shoot, somewhere near the upper 
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end, either of a leading shoot or hide branch. The beetle then 
ghdlee the phoot below the point she has laid her eggs in. The 
shoot dies above the gitdle and the lame on hatching out feed 
upon the djing wood thus pro\ided by the female. They change 
to the pupal state within tliis dead portion, which will probably 
by then lm\e hem blown or got Knocked oil’ the tree. The beetle 
emerges during tho rains, laying its eggs tovvatdh the end of this 
season. 

A common cerarnhyx wood-boter in India in Vlocvihrun uhewa. 
The eggs of this beetle are laid in devices in the hark of the trie 
about March 01 April and the young Inna* on emerging inbt feed 
upon the bark and cambium layer and outer sapwood. As it 
becomes stronger it goes right down into the heartuood of the 
tree, boring large galleries in it When pujnting the laiva forms a 
peculiar solid calcareous cocoon in the outer la\eis ot the wood. 
The insect pupates in August and September, becoming a perfect 
beetle in November. The beetle remains in the cocoon until Match 
or April of the succeeding year to enable its outer parts to slowly 
harden, and then cuts its way out of this and ot the wood, Recent 
observations tend to show that the lana only lives about, six months 
in this stage of its existence in the Kiwahk forests, where it is \cry 
common ir, Odina irodier and other trees. * 

Another beetle, Boplocerambyx apinwomfa (the Singhhum 
sal borer) lain its ^ggs in the sal. The Inrun when full-fed, 
instead ot forming the calcareous cocoon of Plocedem^ cover over 
the outer portion of the tumid with a white calcareous covering 
resembling the end of a Brazil nut. This insect is common in 
the sal forerts of Ohota Nagpur, its larvie probably spending more 
than one year in the tree, where they bore right down to the heart- 
wood. f 

A similar or closely allied species attacks the Mil in the 
Siwaliks, and its galleries are to he found in eousi erable numbers 
in the sal posts (tors). As far ns present observations go the 
genus would appear to contain tho most aggressive of tlu* sal 
wood borers, 

Rhynchophoha. 

The head forma a more or less elongated beak or snout. 
The third tarsal joint at least is usually broad and densely 
pubescent beneath. 

Family OnRorLioNiDAD (Weevils). 

The head is prolonged into a well-marked beak called the 
‘rostrum, 1 which bears a pair of elbowed clavate antenna* on it 
and carries the mouth parts at its tip. The palpi are small and 
the labium absent. The elytra bend down over the edge of the 
abdomen. 

* In the 2nd edition of Gamble’s Manual of Indian Timber* this insect 
i* alluded to ns probably the chief insect enemy of tin sal tree, Present 
observations, however, by no means shows thin to be the cnee. 

t Vide Injurm» Jnuett, p. 71, Pistes IV, IX, o. U«vo). 
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The CiwcuHonidae are an enormous family of beetles, contain¬ 
ing about 25,000 known species, which do damage to the wood* 
leaves, shoots, fruits, and seeds of trees and crops They have 
been reported in this connection from many pails of India. The 
larvae are white legless grubs, which tunnel into vegetable matter 
of all Iciuds. The Palm weevil (Rhyvchophorua fen ugineus,*) is 
a typical example of this family. The female lays its eggs at the 
base of the leaf stalks on some spot where the stems have been 
injured, or in the holes drilled by the rhinoceros beetle ( Oryctes 
rhinoceros). The larvae tunnel their way tluough the heart of 
the trunk and often kill the tree outright. The pupa is formed 
in a cocoon of palm fibre in the burrow. The beetles fly at 
night, being often found in the day in the holes of the rhinoceros 
beetle. The palms in the Saharanpur Botanical Gardens were 
badly attacked in this way some years ago, several being entirely 
killed, whilst others were so riddled that they had to be cut down. 
This beetle is a common and serious pest in parts of Madras and 
other places in India. 

Remedy. —There can be no doubt that in valuable'plantaiions 
the best treatment is to at once cut out and burn entirely all 
infected trees. Of course to secure permanent good this must 
be done throughout the whole of the plantations of a district or 
series of districts and not only in one or two, as these latter will 
soon become reinfected from the neighbouring untended areas. 

Mahogany, PinvB khasya , and dhak have been repoited as 
tunnelled into by weevils. In the case of the former two, the grubs 
feed in the bast, gnawiDg out large winding galleries in it. When 
lull-fed they eat out a chamber in Ihe sapwood and pupate in it. 

The shoots of the hill bamboo ( liendrocaltimns ) are bored 
into by the weevil Cyrtotrnchelus dux and tops so attacked die off. 

In the Chittagong Hill Tracts a large weevil named Cyrto~ 
trachelus lovgipes attacks young muli bamhoos (JMelocavva 
bambvsoides) wnen they are 1—2 feet above the ground. The 
female, a large hrown beetle with a long rostram, fairly long 
elbowed antennai and enormously developed front legs, lays 
two eggs on the side of the shoot towards the end of June. 
Only one of these eggs appears to develop as only one larva 
is subsequently found in the shoot. On hatching out the young 
larva tunnels directly into the heart of the ohool and then 
burrows down the centre of it till it reaches the ground level. 
It then moves back to near the top and cuts the shoot through 
all round below it j the top containing the grub thus falls to 
the ground and gets pressed or dragged into the rain-sodden soil* 
The larva then pupates within the shoot about the end of July, and 
the insect remains in the pupal state all through the heavy rains 
and winter months, the mature beetles emerging the following 
June. This insect is capable of doing a very considerable 


* Vide Injurious Inst cts of Indian Forests, pp, 52—66. 
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amount of damage to the bamboo which grows socially over large 
areas in the Chittagong Kill Tracts and areas to the east. A 
severe cyclone swept up into this region in October 1897 and 
cleared for some distance a path through the forest in the hills. 
The succeeding yeur the rnuli bamboo came np in dense masses in 
this cloared area, and this abundance of their food plant probably 
caused the severe attack experienced from this in«ect in 1899 and 
1900. I have no information as to the abundance of the insects 
since this latter year. * 

Another genus of small weevils named A poderus defoliates 
trees by laying an egg in the apex of the leaf and then rolling 
it up into a roll or ball. Species of this genus have been observed 
defoliating the sissu, Querent* iucana, Q. dilatutu, Primus 
padu*, hazel, Avo/eisms I at folia, &<i. } the species collected being 
found in places as far apart and under as varying conditions as 
ohtain in the Jaunsar Hills and the Sutlej Valley in the N.-W, 
Himalayas on the one ban 1 and the forests of the Salpura Range 
in the Central Provinces and the Coimbatore Hills in Madras on 
the other. In ovipositing the female deposits one egg apparently 
usually, if not invariably, at the apex of the upper side of the leaf 
and to the right of the mid-rib. It then cuts the leaf acro»s 
about the middle or near the base, either on both sides of the 
mid-rib, leaving the latter intact, or else right across from one 
edge to the other, leaving a small portion at one side uncut. The 
cutting is done first and the egg laid at the apex afterwards. The 
cut portion of the leaf is then folded inwards down the mid-rib 
and the leaf is rolled up from apex downwards into a little roll, the 
edges being neatly tucked in on either side. The roll hangs to 
the untouched part of the leaf till it dries and then drops to the 
ground. The larva, on hatching out, feeds upon the store of 
food thus provided for it and probably pupates in the ground, t 

The seed of both oak and sal is attacked by weevils and 
ruined. 

An as yet undetermined species of weevil was receutly 
found by Mr. B. 1). Coventry attacking the oak, Qiieroue in cava, 
about 80 per cent, of the seed crop of the trees round Mussoorie 
being destroyed in 1902. $ In this case the eggs would probably 
have been laid near or in the Bowers, since the grubs were found 
riddling the acorns and immature and mature beetles were cut out 
of these in June. Mr. Coventry says that he was led to this 
observation owing to his noticing the general absence of natural 
regeneration of this oak. He collected a large number of acorns 
to test how many were sound. The reason for the unsoundness 
soon beoame obvious. If others will follow this lead we shall 
know more about the reasons for the absence of natural regenera¬ 
tion in our forests. 

* Ifde Departmental Nows on In wets that affect Forestiy, No. 2, p, IMS. 

I nde Departmental Notes on Insects that affect Forestry, Nos. land 2. 

$ Fide Indian Forester, Vol. XXVII}, Ko 10. 
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The mango weevil, Gryptorrhynckua many if ever, lays its egg 
in this way in the flowers of this tree and the young grabs get 
enclosed in the young fruit, in which they burrow about anil feed 
and finally change to pupio. The beetle on maturing bores its 
way out. * 

Family Scolytiiwe <Bark-borers). 

Small beetles, often very minute. Cylindrical in shape and 
generally dark brown or black in colour. The head is only 
prolonged into a very short beak and often not at all; antenna) 
are short, with a broad club which is elbowed and inserted close m 
front of the eye, which is often hollowed out to allow of the insertion 
of the antennae. The antennae do not fold back into grooves. 
They may be considered to consist of thiee main divisions—1st, 
the portion joining on to the head, which ih the lower part of the 
elbow and consists of only one long joint called the scape; 
2nd, the funiculus consisting of as many as (.even joints or fewer; 
3rd, the olub, which may be solid or divided by transverse divisions, 
and varies greatly in shape. The antenna* are of importance since 
they are used in the classification of the family. These elbowed 
antennae and four-jointed tarsus distinguish these beetles from 
Bostrichidce which they greatly resemble. Prothornx is generally 
very long, often forming half the total length of the insect. Ely¬ 
tra cover the whole abdomen. The tibiae are flattened laterally 
and in the majority the front tibiae are set with spines on their 
outer edges; the third tarsal joint may or may nob be bi-lobed. 
The larvae are small white curved grubs resembling bostiichid 
grubs but differ in being legless. These insects feed as a rule 
in woody plants either in the bast layer and sapwood or tunnel 
right into the heart of the tree. The female burrows through 
the bark to lay her eggs, and does not usually lay them in 
crevices outside, as is the case with buprebtids and longieorns. 
The beetles only appear for a short time for egg laying, but during 
this period they are often present in large numbers. The bark 
forms («>., those which lay eggs in the bast layer) of this family 
may be either monogamous or polygamous. 

In the monogamous forms the female usually pairs outside 
the tree and then bores through the bark and proceeds to make a 
gallery in the bast and sapwood in some definite direction, which 
is always the same for the same species. The beetle may take 
some days oyer this. As she bores she makes a series of small 
depressions, in each of which she lays an egg as she goes along. 
The grabs on hatching out make a gallery at an angle from the 
mother boring. When full fed they enlarge the end of their 
galleries into a pupal chamber, which may be either in the bast or 
may be bored into the sapwood. The larval galleries may difFer 
in length and also in direction. The female beetle usually starts 


* Vide Injurious Insects, pp. 85-57, Plate III, flg. 1, a, 1), o, d, 
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the gallery, then attracts the male near the entrance hole, pairs, 
and then finishes the egg galleiy. 

In the p dygnmmis forms the male heetle tunnels through 
the baik till it reaches the sapwood, in which it bores a small 
depression, which is the pairing chamber, and there remains. The 
females come to him, are fertilized, and then bore g,dimes leading 
oil from the paiiing chamber. On either side of these gallmes 
they bite out small depressions, laying an egg in each. There is 
usually only one entrance hole by which the beetles enter. It the 
egg gallery made by the female is a long one, she bores ventilation 
holes horizontally tbiough the bark here and thereto the outside. 
The8hapeaudlengthofUie.se galleries is, in the cases of the 
Indian forms at present studied by the writer,* always the same 
for the same species of beetle. The dead body of the female is 
often to be found at the end of the egg gallery, aH she dies as soon 
as she has finished this work. The egg gallery maj’ or may not; 
be blocked up with wood dust by the beetle. 

This family contains numerous species which are destructive 
to trees, and lesearch is showing that they probably play a very 
important part in the Indian finest, attacking both brood-leaved 
and coniferous trees. It may be mentioned here that this Family 
is almost entirely unknown both economically and scientifically. 
Since he haR held the post of Forest Entomologist the writer has 
become acquainted with over tft) species, mostly new, and from 
what he has been at present able to study of their habits, the 
economic importance of thoroughly studying this important family 
of pests cannot be too strongly urged. The damage is done by the 
beetles, and the larva) resulting from the eggs laid by them, boring 
beneath the bark in the bast layer, thus destroying this latter and 
leaving an indelible impression ot their former presence either in 
the balk, or in the sapwood, or both, of the tree. When severe 
attacks have been experienced, if the bark be removed, both 
it and the sapwood will be seen to be completely covered, 
sometimes from the top to the ba**e of the tree, with the galleries 
of the beetles. Now, as in making each of these galleries a 
certain amount of cambium has had to he destroyed, it follows 
that the strength of the tree has been lessened thereby, and 
when the attacks are on the scale described the tree will die. 
The insects do not usually attack healthy trees, but choose either 
newly felled or sickly ones in which the flow of sap is less strong. 
When the beetles are however very numerous, and no sickly frees 
or newly felled ones are available, they will attack healthy ones. 
Numbers are drowned in their burrows by the flow of sap 
put out by the tree in answer to the attack, but the flow becomes 
gradually weaker and weaker and the beetles finally kill the 
tree, 

* Vifa Departmental Notes on Trisects that affect Forestry, No. 2, in 
which a number ol new forms are described. 
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The family may be divided into three main sub-families: the 
Scaly Uni , Hyusint and Toniidni. 

The Scoiytini can he distinguished by having the end of the 
abdomen flexed upwards and the tibiae are entire on their outer 
edges and end in a hook. Trie genus Scaly tun has been found 
to attack the deodar in India. The following is the life-history 
of one of the species, Scolytus major. Mid.* The beetle is a 
monogamous one, the female pairing with the male outside the 
tree. The eggs are laid in the bast and sapwood, and to do this 
tbe beetle bores horizontally through the bark, the entrance hole 
being generally beneath a branch or flake of bark, until she reaches 
the cambium layer. The female then turns and bores her egg- 
gallery in an upward direction, grooving both bark and SApwood. 
Tnis egg gallery consists of a number of small continuous zig-zag 
curves taken vertically up the tree. On either side of the groove 
indentations are cut and an egg is laid in each, from 60— 70 being 
laid. The larvue, on hatching out, bore away from the mother 
gallery at various angles, so that tbe figures impressed on the wood 
and bark consist of a number of radiating larval galleries, longer 
than the female gallery, which give off lrom the central mother 
tunnel. This plan of gallery is very characteristic of the genus 
ScolytuH. The beetles oviposit towards the end of May, the 
larvae are full grown in a month, and the mature insects issue 
duiiug June and July anu at once pair and lay eggs, which 
produce a second generation of the pest the same year, i.e., fresh 
beetles mature about October. A closely related species, Sootytm 
minor MS., smaller thau the last, is usually found in company 
With it and lives in exactly the same manner. Its galleries aie 
smaller and fewer eggs are laid. 

The Hyltohni may be distinguished from tbe Scolytini by 
having the abdomen flat beneath instead of flexed upwards, whilst 
the tibue are toothed on their outer edges. 'This division contains 
both monogamous and polygamous forms. Species of the former 
have been found by the writer,—to give but two instances,—attack¬ 
ing sal trees in the Siwaliks and Anor/eissun tut if alia in the Coimba¬ 
tore forests (in Madras) in a very similar manner. The female beetle 
after pairing bores through the bark down to the cambium layer 
and then mines out in this and the sapwood a short straight 
egg gallery parallel to the Jong axis of the tree. Eggs are laid in 
notches on either side of this gallery. The lame on hatching out 
bore away at an angle to the egg gallery and the pattern produced 
is not unlike that made by a Scolytus. The sal beetle here 
described has three if nob four generations in the year. A 
monogamous species of Uylastes has been discovered in the N.-W. 
Himalayan forests. Hylustee sp. bores into the dying and dead 
wood of blue pine and spruce trees. The beetles pair inside the 

* this beetle i« allied to Scolytus destructor of Europe, sud is probably 
new to science. For further imformatiott on it** life-history, vide Departmental 
Motes on insects that aJfeot Forestry, Nos. 1 and 2. 
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wood and the female then continues the tunnel and lays eggs 
in small offsets oaten out at right angles from it. 

Amongst the Indian polygamous forest Uylmni aa yet known 
there are species of Pul i/qrtt pfnm and I'lli/ogrnes, v to.* Three 
species of Polyqraphas are to he found attacking the blue pine, 
two of which also attack the deodar and spruce. The largest 
one, Polygraphs major, MS, coniines itself to'the tops and 
branches There is a central pairing chamber from which usually 
three egg galleries are homl. The larva 1 feed wholly in the hast 
layer hut pupate in the sapwood, boring a depression or hole in it. 
There are at least three generations of the insect in the year. 

The life-history of Polygvaphvn minor, MS., is very similar 
save that it practically coniines itself to the main stem of the 
tree, where it is almost invariably the companion of the blue pine 
Tomiouft (see below). 

Pityogenm conifera >. MS , is a minute beetle whieh has usually 
5—<5 egg galleries radiating from the central pairing chamber. It 
often pupates in the sapwood, and is to he found in the blue pine 
and deodar—at times in enormous numbers. It has at least three, 
and probably more generations in the year. 

The Tomicini are distinguished by having the ends of their 
elytra truncate, the head is spherical and hidden beneath the 
prothorax, which is often covered with projections and asperities; 
the third tarsal joint is simple, Seveial species of this division of 
the Scolytidan, both monogamous and polygamous forms, are also 
already known in India.* Amongst the former may be mentioned 
members of the genus Cryp/xdtts. These beetles arc very minute 
and are generally to be found in the smaller branches or right at 
the tops of saplings. They lay their eggs in the bast layer and the 
larva*, on hatching out, teed there. It is not improbable that it 
will he found that most forest trees in the country bave'a member 
of this genus present in the bast layer of their branches. Hpecies 
have already been found infesting the following trees :—Teak, 
UoswdlioL Beriatu, spruce, Pimm long!folia, and deodar. 

An example of a polygamous beelle of this division is the 
Blue Pine Tomicus, Tomicu^ up., which is at times very abundant 
in blue pine and spruce trees ami is n source of very considerable 
injury to them. The beetles commence la} ing the first batch of 
eggs ot the year at the end of April or in the first week of May. 
The male bores into the bast layer and makes a pairing chamber 
in the sapwood ; the females enter, and after pairing with the male 
mine away from the pairing chamber, their egg galleries running 
more or less in the Jong axis of the* tree; from three to five such 
galleries are made, eggs being laid in notches at their sides. The 
larvae, cm hatching out, feed in the bast layer and sapwood. They 
pupate in the bast. Three if not four generations of these beetles 

1 ' Vide Dopartawntal Notes on Jnwole that sfCect tforestr^’ No'2, 
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are produced in the year, and at times they swarm so plentifully 
that the inner surface of the bast and the sapwood appear to be 
almost black with beetles. 

Family Plai'ypoilf (Plauypides some authors). 

These insects aie the most abeirant of all Rhyuchophora , the 
head being veiy short, flat in front, with the mouth placed on the 
under side of the head, there being no trace of aiostrnm; the 
tarsi are elongate and .-.lender, the third joint not at nil lobed, whilst 
the true fourth joiut is visible. The beetles are of a nariow elongate 
foim, and from the above description it will be seen that they have 
not tiie appearance «»f Rhyuchophora. Some authors treat them as 
a sub-family of the Scotytidee. From my own obsenations of several 
new species found in India I incline to the side of those scientists 
who consider that these beetles should he placed in a separate family. 
The lanai ate white with a stiaight almost cylindrical body which 
terminates in an oblique truncation. 

These beetles bore into the wood of trees and stumps, and may 
not unlikely prove to be somewhat numerous in the country'. A 
species IHapoa nnpie'sua was leported some yeais ago as attacking 
oak stumps in the Noith-Wed; Himalayas 'Hie wiitei has since 
found this insect m eon side table nutnbeis in felled Queixu « iHnnia 
tiees in the same locality. The beetles drill cylindiieal holes right 
down into the heartwood of the tree and then lay theii eggs at the 
bottom, The laivse on hatching out feed upon the solid wood. 
Other species of this family new to science have heen found in the 
same locality in dead spruce wood and drilling holes down to the 
heart of large newly-felled deodar trees. Another species has been 
found tunnelling into newly-felled 8hore<i taluui trees in the 
Coimbatore Forests of .Madras, whilst a fonith bores into suudri 
wood ( lleritieia littoralu) in the Sundarbans. 

Family Bkeniiiidas. 

Elongate beetles. The rostrum is straight, not bent over at 
an angle as in weevils, and often very thick. The antenna* are not 
elbowed. This is a tropical family of beetles about which \ery 
little is at present known in India. Some are stated to be wood 
feeders, whilst other forms aie predaceous, their lame entering 
the burrows of wood-eating heetles to search and feed upon their 
larva 1 . The rostrum is often used for boiing holes in wood or bark, 
an egg being subsequently laid in the hole so made. The males of 
these insects often differ entirely in appearance from the females. 

TRIM ERA/ 

The tarsi are apparently three-jointed. Other characters are 
variable. * 

Family Coccinellid/E (Lady-bird Beetles). 

Small, often somewhat brightly-coloured beetles with the 
elytra spotted j first two joints of the tarsi are pubescent b< Death. 
Head is concealed by the thorax. Antennas are slightly clubbed 
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The larvso vary in shape and markings, some being small colouicd 
grubs covered with spines; they are often very conspicuous. When 
changing to the pupal state they often attach themselves to a leaf 
of il plant. One small division of the family are plant feeders, but 
tho greater hulk prey upon other insects and are exceedingly 
carnivorous, They destroy wholesale plant lice, scale insects, etc., 
which are injurious to cultivated plants. In this way they do 
immense service to mau. A study of tin's family in India is likely 
to prove of the very greatest use, since it is probable that it 
contains a number of members which aie most valuable allies both 
to the forester and the agriculturist One instance of this kind, 
receutty discovered, will be given here, the life-histoiy being that 
of a lady-bird beetle CocauelUt sp , predaceous upon a Moiiopldebiia 
scale insect, Monopfdebus Sfebhi w//, which during recent years has 
appealed in enormous nurnheis tut 1 commuted serious injury in 
the Siwalik and adjacent sal forests in the United Provinces and 
Punjab. The life-history of this predaceous beetle is very simple. 
The femalemonophlehus scale (whose life-history Will be described 
in a subsequent part) first appears upon the leaves in the cold 
weather months, December and January, lly the middle of March 
it is half-grown, having by then descended from the leaves to the 
twigs. The small active black or grey coloured larva* of the 
lady-bird beetle are then to be found running over the trees 
or feeding upon the scales. They suck the soft fat scales 
quite diy leaving only a shrivelled skin. When feeding upon 
the coccid they attach themselves to the branch by means of a 
small sucker-pad arrangement they have at the end of their 
bodies This attachment is so powerful that the scale, which is 
several times larger than the coccinellid larva, is quite unable to 
drag the grub off and thus escape. Towards the end of March 
and on into April the larva* begin to change into small crimson 
pupa-, In doing this they first attach themselves to a leaf or 
branch by the sucker-pud and remain projecting out at an 
angle from it. After 24 hours the skin splits down, shrivels back, 
and discloses the erimsou pupa sessile on the leaf or branch. 
After 7 to 8 days the skin of tho pupa splits down in fiont and 
the small red beetle crawls out. It is first covered with a white 
down, but soon loses this, darkens to u (hub red with six black 
spots upon the elytra. The beetle also feeds upon the scale. It 
pair* about tho end of April and then lays eggs. The lifo-hibtory 
for the rest of the year lias not yet been studied. ' 

Useful Colkoptkha. 

Amongst the Adepkagu the Gichiddidm and (Jnmbidcc are 
useful predaceous families containing many carnivorous forms’, 
Iu the Cluvioovnia the SUuhidcu include the useful carrion and 
burying beetles and the 6tophylinida t Uisteiidat, Nitidxdidw , 
and Trvgoditidui containing numerous forms predaceous upon 
bark-boring and wood-boring pests, Under the tier* icontia- the 
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larvco of the Main coder mid op are supposed to be predaceous, 
whilst thp family ('leridre are likely to furnish the Forester with 
several useful allies, the Clem i sp, beetle described as feeding 
upon several scolytid pests being of inestimable value m the 
forest. Some of the Elateridre larvro may prove to be useful in 
this connection. The metallic-coloured elytra of the liuprebtidio 
are used to some extent in Southern India for ornamentation 
purposes and also as caste marks, whilst the Cantharidce contains 
beetles such as the oil and blister beetles, which are used in 
medicine. Little is at present known about the Brenthidop in 
India, but the family is known to include predaceous forms. The 
CoccinelUdee are likely to prove of very great value, as the family 
Contains many excessively predaceous insects. 


The Earcourt Working? £laa. * 

In the Department of the Eure, at Harcourfc, the National 
Society of Agriculture possesses an estate of over 400 hectares ; 
100 hectares surround the chateau ; 350 acres of forest form two 
outlying blocks. The soil, a clay with more or less sand, is 
covered in places by mud brought down from the plateaux, and 
is by no means flat. The management is perfect, cultivation is 
restricted to the alluvial deposits, the sandy clay is covered with 
splendid oak and beech forest, and a portion recently cleared 
displays a fine young crop of Scotch pine. The present manage¬ 
ment was explained to the Society by M. Bouquet de la Grye 
as follows:— ' 

“ The working-plan of M. Ghirnaud was applied from 1390 
to 1901, twelve years, the full rotation adopted by him. The 
results Beern to be favourable, but this is not a proved fact, because 
certain special fellings of Scotch pme made during the first period 
gender it impossible to compare the past stock with the present. 
It has, moi eover, appeared to us that the necessity of undertaking 
a full enumeration of a forest of over 400 hectares at the close 
of each period was a very large order, and that the sale in small 
lots of coppice material that has become almost valueless through 
the heavy fall in the price of wood fuel was no longer advan¬ 
tageous. These considerations induced us to ask the Society to 
sanction some modifications in the plan without changing its 
essential features. Af> the treatment proposed by ua is very 
simple and applicable to the stored coppices of many private 
owners who may desire to transform them into high forest, or 
at least iuto standards over coppice, we have thought that an 
explanation may be of interest. 

* Translated from the Reoue dea JSauv et Fdreta for 1 st August 1902, by 
F, Gleadow, in the hope that it may be found both new and inrereating. It 
suggests ideas outside the usual grooves, and is not without its beating on the 
treatment of high forest in general The name of M. Bouquet deTa Grye 
commands esteem throughout the world. 
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“ M. Gurnaud’s division into three series is retained. Each of 
the.se series is divided into coupes laid out on the ground The 
first senes has 12 coupes, the second has 16, and the third has 12. 
The first series according to M Gurnaud had 20 coupes, hut ns 
eiuht of these coupes have been clean felled and are useless for the 
present, they are set apart as a reserve lor the future. The order 
of working for all three series being the same, it will suffice to 
describe that of one only. 

*• First we enumerate all trees over CO centimetres (24 inches) 
girth at breast-height. This is the high fore.*d. From tests made, 
■we assume that the annual increment of the high forest share is two 
per cent, or for 12 years 24 percent. At the felling, the possibility 
(or possible yieldi is 24= per cent, of the stock, calculated in cubic 
metres. The inventory is made by means of a table based on tho 
(inexact; assumption that trees of the same girth at breast-height 
contain the same quantity of timber. As this table is only used 
for subsequent comparisons, its accuracy is sufficient. It is not 
used for sales. For these the usual commeicial methods are 
employed. In making the felling, 2*J per cent of the stock is chosen 
from the dominated, defective, and inferior trees. These are 
then valued on commercial principles, either standing or felled, 
according as the felling is done by the purchaser or by the 
owner. 

“The eopidce portion, consisting of shoots and standards 
below 24 inches girth, undergoes a strong thinning or clearing 
with the object of freeing all the sterns which are suitable to grow 
up into the high forest stage. This thinning is a most impor¬ 
tant operation, and must therefore he done by the owner, or at 
least hy workmen under his pay and supervision. The under¬ 
growth, shrubs, and other elements of soil-protection must be 
carefully preserved, and this requires the eye of a forester. 

•‘Twelve years later, when the second felling comes round, 
the same stock-taking is repeated. If tho stock, valued in the 
same manner, amounts to a nearly similar quantity as at first, 
there is proof that the increment has been truly estimated. If 
the new stock is greater, the increment has heen more than the two 
per cent, per annum, and the owner may either increase his felling 
or devote the gain to the enrichment of the high forest portion. 
If the new stock is less, the increment has been over-estimated, 
and the owner must reduce future fellings so as not to impoverish 
the forest. 

“ It is thus clear that each coupe is heated as an indepen¬ 
dent unit; instead of a general enumeration, the coupe of tho year 
only is valued. The high forest portion can be felled either by 
owner or pnvehaser. The underwood should only he felled by the 
owner, This method of treatment, under which the yield is 
checked hy the periodical verification of the increment, dispenses 
with many hypothetical calculations that are at present adopted 
in order to fix the exploitable age (hid the possible yield.” , 
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Treatment of the Sandal Tree. 

With reference to *Sir D. Brandis’s article on this subject 
in the January 1903 number of the Italian Forester, I beg to 
inform you that the sandal tree grows very abundantly in North 
Coimbatore Division, but that there are absolutely no casuarina 
trees, and practically no lantana bushes in the area in which 
it is found. 

At Osahatti—a place referred to by Mr. P. M. Lushington 
in the same number of the Foi ester —it grows most luxuriantly 
amongst dense clumps of Scutia ivdica ; but it was found 
that even large trees, supposed to be quite mature, to a very 
large per cent, (over 40 per cent.) gave no heartwood. The 
places in which it was found to give the greatest amount of heart- 
wood were those in which it was associated with Premna, 
Erythroxylov , Polyalthia, Acacia Svndra, Swma and Leucophlopa, 
Vitex aitissima and Negundo, Qmdina arborea, Tectona qrandis 
(sparse), Albhzia odorutismnu, Gappaiis ttepiaria, Phyllanthus 
reticututvB, Limonia acidissima, Tod da Li a aculeata, Murray a 
Kb nig H, a few Alseodaphne umbtlliflora, etc.; and a circumstance 
that struck my notice was that such a large number of species 
containing aromatic oils were to be found with this aromatic 
oil-giving species. Whether the sandal derives its oil from 
those species, or from similar sources, or whether it is a ineie 
coincidence, I cannot say. 

At Ilossanur a small nursery was started some years ago, and 
a few plants (Rome 50 or 60) were left there. I took the trouble 
to have several of these dug up, and 1 found them to be paraeitio 
on one another'. 

Another thing that may be of interest is an experiment made 
in planting sandal seeds in bamboo tubes. The difficulty of 
transplanting sandal, and therefore of obtaining natural 
reproduction, has often been put forward. About 3000 bamboo 
tubes were filled with earth and one or two seeds put in each, 
and hung up under shade in the forest near Bailur. Owing to the 
illness and changes of officers, these were not as well looked after 
as they might have been ; but Mr. R. D. Richmond, Assistant 
Conservator, took charge of the range in September, some nine 
months after the operation was started, and found that in about 
1000 of these tubes the young seedlings were doing excellently, 
and he had them planted out, tubes and all. This latter operation 
was entrusted to a Forester, and he again did not attend to it 
properly, but about 7 5 per cent, of those planted out were reported 
to be doing very well, and all that I saw personally were certainly 
thriving. The experiment is to be tried again with greater 
attention (it is hoped) paid to it; for if it is successful it walbsolve 
the difficulty about artificial reproduction* u. • 
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Mr. Barber's note about parasitism came out just at the 
time when Mr Richmond was cany ingout these operations, and he 
made a careful inspection of the roots of the seedlings at Bnilur, 
and found no traces of “ haustoria” whatever. In the plants that l 
examined at Ilossannr theie were “haustoria,” but only very few; 
the plants Heine; some six or seven yeais old. At Kossanur (and [ 
believe also at Bailur) there weie certainly small hair-like rami- 
ficitions of the roots as referred to by Sir D. Brandis. 

Mr. P. M. Lushington found that it was a most disastrous 
thing to clear away the undergrowth around sandal; it is quite 
possible that by doing so the hosts, on which the sandal thrives, 
were being cleared out. 

A. W. Lushington. 

I2ih January 1903. 


The Application of Seotion 67 of the Forest Aot- 

If my old fiiend A Gr. Hobart-Hampden had had the advantage 
(not to say pleasure) of serving in Bombay, he would have been 
severely taught his position by this time, and been aware tl at 
it is an illegal and oppressive act to “ demand ” anything from 
an offender, or even to suggest an amount as being acceptable. 
The offender’s speculative instinct is supposed to suggest the 
smallest amount likely to get him off, and the Forest Officer 
has but to take it or leave it. One great beauty of this fine 
distinction is its careful imitation of the “ bribe.” in which 
also the amount is left more or less to the liberality of the 
donor. Another is the complete absence of pretension or authority. 
I hope A. Gr. H.-H will practise the words knzoor lei khmhi 
with the proper deprecatory attitudes. The law indeed allows 
the acceptance of any amount up to Rs 50, but executive 
orders are above the law, and here in Bind Rs 5 is the limit. In 
the Presidency the limit is, ot was, the value of the produce 
stolen, so that nobody could accuse the Department of taking the 
bread out of the mouths of the luckless offenders who got caught, 
say, once ih ten journeys. The law again requiies “reasonable 
suspicion,” while executive orders require “ proof that would ensure 
a conviction.” It has been ingeniously contended that these two 
are really one atid the same thing. The ordinary man will fonn 
his own opinion as to whether this is legal humour or what. 
The first thing to do is thus to ascertain not so muoh the law as 
the executive orders. 

As regards the mere law of th6 particular question asked, I 
may say, in the light of the above, that we can riot " demand 
compensation ” from either owner or herdsman, but if either of 
them nek* to compound and offers a sum, it would be idle to 
boggle over the detail of ownership. This view is supported by 
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the common law principle (as well known to A. G-. H.-H. as to 
myself; that an employer is responsible civilly, but not criminally 
for the acts of his servants, i.e., be must pay damages, but not 
go to prison. The “ compensation,” even though it is “ for the 
offence,” as distinct from “damages,” is heie a civil penalty, as 
the Forest Officer cannot hin^elf enforce it criminally. A <ouit, 
if well advised, would certainly fine an owner, and hend him to 
prison if the money was not forthcoming. The same principle 
shows that it is an owner’s duty to employ reliable servants, and 
that an owner’s grievance is against his servant, and not against 
the State, if his cattle get him into trouble. 

There have been, however, rulings of courts on the point, not 
perhaps as to compounding, blit as to its alternative, prosecution. 
The misplaced ingenuity of native magistiates cannot be better 
exemplified than in the case of Imperatrix v. Kalappa Ishwar 
and Ganu Martand. Defen hints were charged with (1) trespass, 
(2) resistance. They were convicted of the trespass, but acquitted 
of tVie resistance, on the ground that “trespass” must he 
accidental, whereas these cattle, having been wilfully driven into 
the forest, could not be impounded, though the “owners” miulit 
he prosecuted. This intelligent judgment was quashed by JJ. 
Jardine and Telang. 

The Madras High Court has decided the very point, but 
fortunately Madras is peculiar, and thfre are hopes for Northern 
India. At p. 167, Vol. X, Indian Law Reports for April 1892, 
may be found the following:—“ To sustain a conviction..... there 
must be some evidence either that defendant pastured the cattle, 
or permitted them to trespass in the reserved forest. In the 
present case all that the prosecution proved was, that defendant’s 
cattle were found in a reserve. Such cattle may be impounded 
but the owner cannot be held liable unless some overt act of his 
be proved.” 

In Bombay I do not know of any other case than the one 
above quoted of Justices Jardine and Telang. But it has been 
held by a District Magistrate that “if a man’s cattle are found 
trespassing in a Deserved Forest, there is a pvima facie presump¬ 
tion that he is guilty of ‘permitting cattle to trespass ’ unless he 
can rebut the presumption by evidence. The second clause of 
section 25 id) seems expressly to meet oases where the owner or 
herdsman is not present with the cattle. If he is actually present 
the first part would be applicable.” This is very sound as far as 
it goes, hut it seems to leave the owner an opening for hard 
swearing, and to introduce the question of intention , which I 
think the section itself excludes. 

An important omission occurs in section 2o (d\, vie,, that of 
the words “ knowingly and wilfully.” Ah the criminal law gener¬ 
ally inserts such words whenever the intention is to*be considered, 
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the omission of them in the case of tiespass may very properly 
be held to imply that a man who turns his cattle abroad does 
thereby “ permit ” them to trespass within the meaning of the 
Acf This is also common sense, since a man who turns out ins 
cattle unguarded must know that the first place the cattle will 
make for will he his neightbour’s garden, or the nearest closed 
block where good feeding can he found. Another principle of law 
is, that *• no man is bound to fence against his neighbour’s cattle ” 
It the owner who is expelled to keep them under control. 
There are generally ** Grazing Rules under the Act” in some or 
most ptovinees, and these should specify clearly that the owner 
is liable under all circumstances. Then there is no excuse for 
ingenious magistrates. 

F. Glkadow. 


V.-SHtKAR AND TRAVEL, 


The Indian Pheasants and their Allies. 

By. F. Finn, B A., F.Z.S. 

Chapter V. 

Kalijes —(continued from Vol. XXVII1, p. 446). 

The height of perplexity has, I believe, been exemplified by 
a blind man looking in a dark room for a black hat that is not 
there! Somewhat similar is the state of mind induced by the 
study of the Kalij pheasants of this Empire. Once we get away 
from the three species I dealt with in the last chapter, I doubt very 
much if the birds themselves know to what species they belong j 
at any rate, if they do, they are singularly free from any restric¬ 
tive rules about inter-marriage, and the result is a collection of 
mongrel hybrids exceedingly interesting to the philosophic 
naturalist, but maddening to the casual observer who wants to 
name what he shoots. 

On the principle of proceeding from the known to the un¬ 
known, I shall first describe the first species about which no doubt 
exists, and then pioceed to the consideration of those concerning 
which authois are not agreed. I may, however, first of all recall 
to mind that the males of all the kalijes now to be dealt with, 
differ markedly from those previously described, in having the 
breast-feathers of the ordinary rounded shape, not narrow and 
pointed. Moreover the breast is always mostly black, generally 
completely so. 

The Blaqk-breasted or Purple Kalu. 

Qennaeu* horafieUi, Blanford, Faun. British India, Birds, 
Vol. IV, c. 92, 

* 7 * « » 
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Native names:— Mathura, Chittagong and Sylhet; Diirug , 
Dirrik, ffaro Hills; Dorik, at Dibrugarh. The last name seems 
commonly used by Europeans. 

This is a bird of similar type to the light-breasted knlijes 
hitherto dealt with, with a narrow projecting crest, and rather 
short hen-like tail. The cock is altogether of a glossy purple 
black, except ftr the white barring on the rump which he has 
in common with two of his allies above mentioned. 

The hen is just like the hens of the previous kalijes—brown, 
with each feather tipped with a lighter shade, and with the tail 
feathers black, except the top or central pair. 

The Dill is horn-colour, face red, and legs drab or grey. 

The dimensions are also as in the previous species, the cock 
being about two feet long and the hen about twenty inches. 
This bird’s range extends from the lower hills of Ka^t 
Bbootan and the Papilla country, north of the Assam valley, 
throughout the ranges to the southward to Chittagong, North 
Arrakan, South Manipur and Bhamo. Its eggs, which resemble 
those of the preceding kalijes, have been found iu Hylliet towaids 
the end of March. If has been tried as a game-bird in English 
preserves, but though it throve well, was killed off again as a 
nuisance, being very pugnacious to the true pheasants, hard to 
put up, and flying dangerously low for shooting when it could be 
made to rise. 

The Lineated Kalij or Burmese Silver Pheasant, 

‘ Ge'nnaeus lineatus, Blanford, Faun. Brit. Ind., Birds, Vol. 
IV, p. 02 . 

Native names:— Yit, ICayit, Burmese; Rah, Arrakanese; 
Synldovk, Talain 5 Phuqtjp, Karen. 

This is a slightly larger bird than the last, but of the same 
type as regards the narrow stiffi-di crest and rather short tail; its 
colouration is, however, of a quite different character. 

The male is blue-black only on the crest and on the under 
parts from throat to beak; the Hanks are also black, with white 
streaks in the centres of the feathers, which streaking may extend 
over all of the breast also. But the upper plumage, wings, and 
tail, are of a grizzly grey or pepper-and-salt colour, produced by 
fine zig-zag blacU; and white pencillings, which get stronger and 
coarser on the quills of the wing and tail. The topmost or centre 
tail feathers, however, are pure white on their inner webs and tips, 
contrasting well tfith the rest of the plumage. 

The hen is brown, with the head, neck, upper back, and 
breast distinctly streaked with white, the white marks being 
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V-shaped on the back of the neck and shoulders. Her centre tail 
feathers have the inner webs and the tips buff, corresponding to 
the white of the same pair in the cock; and the outer pairs are 
black, marked with brown, and pencilled with wavy white lines. 
She is thus easily distinguishable from the hens of the previous 
species. 

The face is red, as usual, in this species, and the bill greenish 
horn-colour; the eyes, however, vary from red-brown to white, and 
the legs from drab to flesh colour. 

This is the kalij of Burma, and it extends to south-western 
Siam. It frequents hilly ground, and keeps to cover, being an 
inveterate runner and skulker. It breeds in March and April, 
the nest being merely a hollow lined with a few dead leaves, and 
containing seven eggs of a pale buff colour. 

In order to understand the k ilijes of this group, it will be 
necessary to describe a species which is not Indian, but which 
with the extension of our Empire or of its own ranges may come 
to be a British subject, and is at all events better known generally 
than any other kalij. 

This is the Silver Pheasant (Oenvaensmyothemerus) of China 
now rare in a wild state in that country, but very widely known 
as an aviary bird, as it thrives better than any other pheasant in 
captivity. In this bird, which is larger than any of our species, 
the male has a long full drooping crest and a very long tail, 
reaching two feet, and gracefully arched and tapered; but the 
feathers composing the tail are flat and lie vertically and back to 
back as in other kalijes. The ctest, under-parts, and flanks in 
the cock are blue black, and the upper plumage, wings and tail 
pure white, with fine hair-like black pencilling, which becomes 
strong and bold on the wings and side tail feathers. The centre 
tail leathers are plain, and at a little distance the whole upper 
plumage looks white. 

The hen has a very short crest and a moderately long, 
closely-folded tail. She is of a plain uniform brown, with the 
Bide tail feathers boldly pencilled with black and white. 

Both sexes have bright red legs, pale green bills, and red 
faces, the male’s face having a beautiful velvety appearance. lie 
is, altogether, a most lovely bird, unequalled in the whole family 
for grace of form, while his colouring, though so chaste and 
simple, is particularly striking. He is no better than other kalijes 
as a sporting bird, but there is more meat on him, and as he is 
unequalled among game birds as a landscape ornament, I should 
strongly advise his introduction in India, where kalijes of any 
sort can live, as one may as well have a very beautiful bird about 
as au ordinary looking one. 
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Crawfurd’s or Anderson’s Silver Peieisant. 

0ennaeu8 andersoni , Blanford, Faun. Brit. Ind., Birds, 
Vol. IV, p. 94 

This species, which is rather doubtful and has been described 
under several names, is intermediate between the two last. The 
tail of the male, although not so long as that of the Silver 
Pheasant of China, is nevertheless considerably longer than the 
wmg, and curved ; the crest is full and drooping. This crest, with 
the under-paits and flanks, is black with a blue gloss, as usual; 
the upper parts appear grey at a little distance, but close at hand 
are seen to be boldly and clearly marked with concentric lines of 
black and white, equal in breadth and resembling a curved V or a 
Gothic arch in shape. The accuracy of the pattern is something 
remarkable, and has a very beautiful effect. On the quills of the 
wing and tail the marking becomes a rather irregular pencilling, 
and on the inner webs and tips of the middle tail feathers the 
black pencilling dies away altogether. 

The hen is plain brown almost throughout, including the 
side tail-feathers, but is marked on the breast with V-shaped 
white streaks. 

The cock is two-and-a half to three feet long, of which more 
than half is tail. The wing measures about ten inches. 

This is one of the doubtful species to which I alluded above, 
as are also those which follow. Only a few specimens have been 
obtained, and these appear to differ considerably. The type of 
the species, however, obtained by the late Dr. Anderson in the 
Kachin Hills, closely agrees with birds from the Euby Mines in 
Burma and with others obtained by French naturalists from 
Anuam. 1 was able to observe the last in Paris some years ago, 
and there saw the lien. Dr. Anderson's bird, which is still in the 
Indian Museum, had flesh-coloured legs, but the others I have seen 
had red ones like the Chinese Silver Pheasant. Several skins 
collected by Captain W. G. Nisbett in the Kachin llilla, north 
of Bhamo and east of Myitkyina, show the most remarkable 
gradations between this species and the Purple or Black-breasted 
ICalij (Glenn aens horsjieidi ), and the two species evidently inter¬ 
breed there, the Purple ICalij strain predominating on the lower 
ground and the Silver Pheasant on the higher. One such hybrid, 
with the white pencilling on the upper surface less strong than 
in the true andersom and showing white rump bars, has been 
called Oennaens davisoni* Mr. Oates considers this form the true 
andersoni , and calls the Euby Mines birds Oennaens rufipes, All 
I can say is, however, that what I have above described as 
0. andersoni corresponds with the typical specimen in Calcutta 
and with the figures which have been published to acoompany 
accounts of that species, so that there should be no doubt 
about it. 
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Dr. Blanford, in the Fauna of British India , suggests that 
0. andersoni may after all only be a cioss between the Lmeatecl 
Kalij and the Chinese Silver Pheasant; and certainly there is a 
stuffed specimen of this crohS in ihe Paris Museum which nobody 
could call anything elss but an Anderson’s Silver Pleasant if they 
did not know its origin. On the other hand, the uniformity of 
the type in seveial specimens might be used as an argument for 
its distinctness. Many hybrids, however, are known to be very 
uniform in type, especially those between the Golden and 
Amherst Pheasants, and the goldfinch and bullfinch. Moreover, 
intermediate forms appear to occur betw-een Anderson’s and the 
Lineated Pheasant, and also between the former and the true 
Chinese .Silver Pheasant, so that on our eastern frontiers there 
seems to be a great deal of confusion among these birds which 
has not yet been cleared up. Experimental breeding in confine¬ 
ment ought to settle the matter, and with birds so easily kept 
and studied as are the kalijes the problem might be solved m a 
few years. 

I have dwelt on this point at such length because the 
same remarks apply to the other doubtful forms 1 shall now 
describe, though none of these are so interesting as the Anderson’s 
Silver Pheasant, which is really a very beautiful bird in its own 
way and quite unlike anything else, so that if it really is a 
hybrid it is a very remarkable product. 

Ou view's Kilije. 

Gennaevs ouvi&'i , Blanford, Faun. Brit. Ind , Bird*, Vol. IV, 
p 93. 

In this bird, which exactly resembles the Purple Kalij in 
shape, the plumage is also much like that of that bird, being 
mostly purple black with white bars on the rump; but the upper 
parts, wings, and tail are all regularly but finely pencilled with 
Yvhile lines. The marking, in fact, is that of the Chinese Silver 
Pheasant reversed. All the tail feathers are pencilled in this 
way, from the centre pair to the outside, whereas in most of 
these pencilled pheasants the making differs on the different 
feathers of the tail. 

The hen is brown with lighter edges to the feathers, like 
that of the Purple Kalij, but her outer tail feathers, instead of 
being plain black as in the hen of that species, are pencilled with 
fine white lines like the plumage of her own mate. 

This species, which resembles the Purple Kalij in size, seems 
to be found in the most typical form in the Chin Hills; at any 
rate some specimens I have examined from there agree remaikably 
in their plumage. The figure given by Temminck, who first 
described Gennaevs cuvien, also agrees closely with the Chin 
Hills birds,* but Temminck could give no locality for his specimen. 
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At the same time, these Chin Hills kalijes with fine white 
pencilling on black may be merely hybrids between the Put pie 
and the Lmeated Kalij, as Dr. Blanford thinks. They certainly 
are just what one might expect from such a cross. 

OATtb’s Kalij. 

Gennaeus oatesi, Blanford, Faun. Brit. Ind., Birds, Vol. IV, 
p. 94. 

This is still more like the Purple Kalij, not only resembling 
it in shape and size, but being almost completely blue black 
with white rump-bars. But there is on the upper plumage a 
scanty and broken pencilling, or rather peppering, of white, giving 
it a frosted appearance; and the inner webs of the middle tail 
feathers are nearly white, as in the Lineated Kalij. 

The ben is like that of the Purple Kalij, but has the black 
outer tail feathers mottled with black and chestnut, and the 
inner webs of the centre tail feathers pale buff or green colour. 

This seems to be the kalij of the Arrakan Hills, two of Blyth’s 
old specimens, in the Asiatic Society’s collection deposited in the 
Indian Museum agreeing with the above description. The 
description which Dr. Blanford gives of G. cuvieri in the place 
above cited, also agrees better in some respects with this bird than 
with Temminck’s. But he considers this form also a hybrid, as 
did Blyth, who identified it with Temminck’s G. cuvieri . And 
two other specimens of Blyth’s from Arrakan are most obviously 
hybrids between the Purple and Lineated Kalijes. 

Several other pencilled kalijes have been described, but I 
have contented myself with noting the forms I have been able 
to make out personally, as, except the Purple, Silver, and Lineated 
birds, all the species with which we are here concerned are very 
doubtful. Sportsmen should preserve, however roughly, the skin 
of any pencilled kalij they may shoot in out-of-the-way places, or 
at least take pbotogiaphs of such, the black and white markings 
lending them?<elve8 admirably to photographio reproduction. The 
dimensions and locality should of course be noted. By the 
collection of such evidence we may at length find out how many 
species there really me, but I fancy experimental breeding would 
determine the point a good deal sooner. 

The Fine-backed Pheasant. 

Lophura rvfa, Blanford,Faun. Brit. Ind., Birds, Vol. IV, p. 87. 

After such a tfcmbly mixed up lot as the pencilled kalijes, it 
is are lief to come across a bird which is very distinct from every¬ 
thing else, as is the present one. In its general appearance the Fire- 
back resembles the shoiter tailed kalijes, but the male has a diffe¬ 
rent style of crest, this being erect and bruahlike, and composed 
of feathers which are bare-shafted at the base. There does not, 
indeed, seem much reason for separating the few species of 
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Firebacks from the kalij genus. In the male of our only species, 
the general colour of the plumage is metallic purple; the lower 
back is fiery copper red, and the two centre pairs of tail fealhets 
and part of the next pair are white. There are also some white 
streakR on the sides of the body. 

The hen is chestnut-coloured with white edges to the feathers 
of the neck in front; below this the feathers are black, still with 
white edges, and the pattern extends along the flanks; the centre 
of the belly is plain white. 

The bare skin of the face is bright blue and the eyes red; the 
bill all white in the male, but brown below in the female. The 
legs and feet are bright red. 

The cock is a large bird, measuring twenty-eight inches in 
length, of which less than a foot goes to the tail; the wing is almost 
a foot long, and the shank nearly five inches. The lien is less 
than two feet long, with a ten-inch wing and tail of only eight 
inches. 

This pheasant only just comes within our area, inhabiting 
Sumatra and the Malay Peninsula, whence it extends into the 
most southern part of Tenasserim. It inhabits evergreen forests, 
and is found in small parties of about half-a-dozen, though the 
males are sometimes solitary. They buzz with their wings like 
the kalijes. Like them also, they are vicious birds, a very fine 
specimen shown me recently by a native gentleman in Calcutta, 
which had been kept for more than twelve years, was confined in 
a cage for attacking one of the servants—whose wrist it had ripped 
open with its spur—when allowed to run at large. Another ot the 
species, now in Mr. Rutledge’s possession and also allowed liberty 
was, when I last saw it, walking round aud round an old native in 
a manner which boded an attack. It was interesting to see that 
the bird’s fighting attitude was exactly like what would be the 
show position before a hen. The blue face skin was expanded, and 
the slanting pose assumed, so as to keep the copper back always in 
full view of the spectator on whom the bird was intent. 

Little seems to be known of the Fireback altogether ; our 
information about its breeding has been furnished by a captive hen, 
which laid, in July, a buff egg a little over two inches long. All 
the Firebacks seem rather scarce in captivity, so that speoimens 
would be acceptable to any zoological garden 

(To 6e continued ), 
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VT.—EXTRACTS, NOTES AND QUERIES- 


Experiments on the Latex and Rubber from 
Castilloa Elastioa- 

There aie many important problems in connection with the 
extraction of the latex fiom rubber trees and its conversion into 
rubber which require careful investigation by scientific observers, 
and considerable interest, therefore, attaches to a series of articles 
contributed by Dr. C. 0. Weber, a well-known rubber expert, 
to The lndiar libber and Gutta-percha Trades Journal (Vol. 
XXIV, Nos 6, 7, 8), giving an account of some experiments 
which he conducted while on a visit to the rubber plantation 
of the Las Cascadas Plantations Company on the Isthmus of 
Panama, 

The plantation is situated in the hilly district near the town 
of Panama, where the land rises very gradually to a height of 
] 20u feet or more, and, at the lower altitudes, is eminently suited 
for the cultivation of rubber, cacao and coffee. The Central 
American rubber tree, a variety of Castilloa, is the one cultivated, 
and, at the present time, the plantation contains 70,000 of these 
trees, of which 15,000 are from eleven to twelve years old. An 
exact botanical identification of the tree was difficult, since at the 
time of the visit neither flowers nor fruit were present, but from 
a close study of the morphological characters, Dr. Weber concludes 
that it is almost certainly the true Castilloa elostica. Very 
discrepant accounts are given by different observers as to the 
quantity of rubber which can be obtained from a Castilloa tree, 
figures ranging from 2 to 49 lb, or even more, being quoted as 
the yield from trees growing in Central America, while, on the 
other hand, experiments conducted by Dr. Trinn n in Ceylon upon 
a large number of trees gave a maximum yield of only 4'3oz. 
The yield of rubber from the treefi at Las Cascadas was as 
follows: — 


Age of tree. Yield of latex. 

Percentage of rubber 
in latex. 

Yield of rubber. 

B years ... 1 11). 1-1 oz. ... 

20 

* • • 

7 - 5 oz. 

7 , ,..2 11). fi oz. ... 

20 

• * • 

0*0 n/, 

8 „ ... 3 11). 1 oz- ... 

25) 


X 1*3 oz. 

11 „ ... 0 lb 3 oz. ... 

31 

• • • 

25 7 oz. 


The yields from the trees of eight and eleven years of age 
present the means of a number of exoeriments, while the figures 
for the younger trees are the means of two trials; the results 
were considered to be rather below than above the average. The 
trees can be tapped with perfect safety twice a year, so that the 
annual yield of rubber would be twice that given in the above 
table. There is little doubt that the amount of rubber yielded 
by the same tree in different districts is liable to considerable 
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variation, and the need for careful experiments before the cultiva¬ 
tion of any particular variety is undertaken upon a large scale 
cannot be too strongly emphasised. 

The yield of rubber is, of course, intimately associated with 
the amount of latex furnished by the tree, and many experi¬ 
ments have been made from time to time to determine the best 
method of making the incisions in order to secure the maximum 
quantity of the latter. The point to be aimed at in the tapping 
process is to obtain as large a supply of latex as possible without 
in any way injuring the vigour and growth of the tree. It is 
clear that the best method of making the incisions will depend 
largely upon the uistribution and arrangement of the laticiferous 
tissue, and as the latter may vary widely, it is impossible to lay 
down any universal rule ; the method of tapping must be adapted 
to suit the particular conditions. The laticiferous vessels in 
rubber trees are usually stated to lie in the layers of bast 
immediately beneath the bark, without extending into the wood, 
but Dr. Weber found that in Castilloa, although the bulk of 
the vessels were thus situated, there were also a number of large 
ducts distributed through the wood, and a considerable number 
surrounding the pith in the centre. Whether these inner vessels 
communicate at all with the outer ones was not investigated at 
the moment, since, in any case, only the external vessels lying 
in the bast can be opened without risk of seriously injuring the 
tree. In the bast the vessels were found to run longitudinally, 
and there was surprisingly little evidence of any lateral inter¬ 
communication between them. This observation at once 
explained the fact that longitudinal incisions in the bark gave 
either an extremely small flow of latex, or, in many cases, none at 
all, and suggested that horizontal outs would yield the best result. 
In the case of Castilloa, however, a horizontal cut is not very 
satisfactory for the collection of the exuding latex, and, in addition, 
a large number of such cuts require to be made in order to extract 
the whole of the available latex, so that it whs found preferable 
to employ a continuous spiral cut which can be made to drain 
practically the whole of the trunk. A spiral incision of this kind, 
made at an angle of not more than 45 degrees, gives an excellent 
result as far as the flow of latex is concerned, and is much better 
than the system of making a series of V-shaped cuts connected 
by a single vertical one. 

The method of making the incisions is of some importance, 
since if they are earned too deep, there is danger of inflicting 
permanent injury upon the tree, though Dr. Weber, as the result 
of his observations, expresses the opinion that cuts penetrating 
to the wood are not necessarily injurious to the tree, but may 
retard the healing process. With a view to preventing the 
attacks of insects, on the exposed surfaces, the wounds were 
treated with an antiseptic paint, and it was found that this 



EXPERIMENTS ON LATEX AND BERBER. 


125 


materially assisted the healing, as in these cases the cuts began 
.to close up a week after the tapping. A new kind of tool, enabling 
a clean and continuous cut to be made, was also introduced with 
very satisfactory results, and particulars of this are promised in a 
later communication. 

The latex obtained from Ca&tilloa elnsticn at Las Cascadas 
does not flow like milk, but issues from the cuts in the form of a 
thick cream containing a very high percentage of rubber. This 
point again illustrates the variation shown by the same tree 
growing in different districts, for while a similar latex is yielded 
by CastiUoa ela alien in some parts ot Guatemala and Venezuela, 
yet in general it gives a fairly thin milk. The variation in this 
respect cannot be due to a difference of species, differences of 
altitude, or range of temperature, but may possibly be connected 
with the condition of the soil and the annual rainfall. At the 
moment of issuing from the cuts the latex forme an atmost pure 
white creamy mass, which, however, almost immediately begins 
to discolour, and in a very short time becomes brownish-black, 
changes dne to the presence of an oxidising ferment in the latex. 
It is intensely bitter in taste, due, it is thought, to the presence 
of a glucoside, and contains a large percentage of albuminous 
matter, which may reach as much as 1J per cent’. This latter 
fact is thought by Dr. Weber to account for the ease with which 
Castilloa latex can he coagulated, rather than the large size of the 
rubber globules to which it is generally attributed. 

The methods adopted by the native collectors for coagulating 
Castilloa latex vary considerably, and are usually of a very crude 
nature. The following are the most important:— 

1. The latex is washed with water, but just as often thi*? is 
neglected, and is treated with a decoction of the crushed stem of 
the moon-plant, Oulonycton speciosum , which is strongly acid 
in reaction. This is the process employed in British Honduras. , 

2. The latex is treated with the juice expressed from 
Ipomcea bond hox, which is stated to be strongly alkaline, though 
this latter point is open to considerable doubt. 

3. The latex is collected in shallow holes dug in the ground 
and is mixed with a boiling solution of soap in water. This 
method is extensively used in the Isthmus of Panama. 

4. The latex is treated with a solution of alum. 

5. The latex is coagulated by boiling in earthen vessels. 
This process is said to be employed in Mexico. 

These methods need not be referred to in further detail, since 
they are all more or le3s unsatisfactory, but it may be noted that 
the fresh latex obtained at Las Cascadas, after being slightly 
diluted with water, was not coagulated even by prolonged boiling, 
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but if allowed to stand until it had assumed a very dark colour, it 
was rapidly and completely coagulated ny the application ot heat. 
The serum of the late*, which contains a large amount of 
albuminous matter, also showed a similar behaviour. In all the 
above methods the separation of the rubber appears to be brought 
about indirectly, the added bubstance really coagulating the 
albuminous matter present, and this coagulum carries with it the 
rubber globules previously suspended in the latex. The rubber 
thus obtained is, therefore, always contaminated with albuminous 
matter, often containing from 9 to 13 per cent, of the latter, and it 
is the presence of this which makes Castilloa rubber, as usually 
prepared, so prone to putrid fermentation. The value of the 
rubber would be grea f ly increased if these albuminous substances 
could be eliminated, either by removing them ftorn the liquid 
before coagulation, or by bringing the latter about in a manner 
which does not also involve the coagulation of the albumen. 
Methods have been already suggested for accomplishing this in 
Bpecial cases, and. a very simple process, applicable to Castilloa, is 
now given by Dr. Weber. It has been observed that if Castilloa 
latex be diluted with water and allowed to stand, it “ creams,” i.e,, 
the rubber globules rise to the surface but do not unite to form a 
coherent mass. Dr, Weber finds, however, that if formaldehyde be 
added to the diluted latex, the rubber globules, which separate, do 
coalesce to form a cake, while all the albuminous matter remains 
in the liquid. In carrying: out the process the crude latex was 
first diluted with at least five times its volume of water, and in 
dealing with the thick latex obtained at Las Cascadas, it was found 
advantageous to dilute with boiling water, but this plan would 
not be applicable in all cases. The diluted latex was then 
strained through cotton gauze into well-washed petroleum barrels, 
to each full barrel 8oz. of formaldehyde was added, the whole 
was well stirred and allowed to stand for 24 hours. The 
formaldehyde prevented any coagulation of the albumen in the hot 
solution, and also caused the rubber to separate as a white mass 
of such strength and toughness that it could be lifted entire from 
the barrel. This mass of rubber is rattier porous and contains a 
quantity of the liquid enclosed in its cavities, so that it is at once 
cut into strips which are thoroughly washed with water until quite 
free from albuminous matter, and then dried. The rubber thu*j 
obtained is of exceptional purity, it does not undergo any change 
on keeping, and could be used for many industrial purposes 
without further treatment. The dry strips are extremely light 
in colour, semi-transparent, and, when dissolved in the nsual 
rubber solvents, form almost glass-clear solutions; the characteris¬ 
tic rubber smell is almost entirely wanting, the strength is said 
to be superior to that of washed and dried strips of Para rubber, 
and the behaviour in the vulcanizing process and the character 
of the vulcanized product are at present under investigation. An 
analysis of one of the strips showed that it contained only 2*6 
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per cent, of resinous matter, 0-44 per cent, of ash, and no 
albuminous or insoluble constituents. 


Some interesting observations were also made regarding the 
amount of resin present in the rubber obtained from different 
parts of the same tree and from trees of different age. It was 
found that in an individual tree the resin increased in amount 
from the root upwards, and that the rubber from the younger 
trees always contained a far larger portion of resin than that 
from the older ones. The following table gives the differences 
observed:— 
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Similar differences have been recorded in a few other cases, 
and the amount of resin present in a sample of rubber would 
therefore appear to depend not only on the particular variety of 
tree from which it was obtained, but also on the age and to a less 
degree on the part from which the latex was drawn. The above 
figures indicate that in the case of Castilloa it would not be 
advisable to tap the trees until they are at lea°t 8 years old, not 
only in the interest of the life and development of the tree, but 
also in the amount of resin which may be safely admitted in 
rubber of high quality. 

In conclusion, Dr. Weber gives some particulars concerning 
the prospects of rubber-planting in Centra) America, and one 
point mentioned is of interest to all intending planters of Castilloa 
elastioa . It is stated that there are three varieties of the tree, viz., 
alba , neqra and rubra , distinguishable only by the colour of the 
bark, but of very different value as rubber producers. The alba 
has a white bark of a distinct yellowish or pinkish cast $ it is the 
hardiest of the three varieties, suffering little from the tapping 
prooess; it produces a thick, creamy latex, and yields the largest 
quantity of rubber. The negra has a very rough, dark bark j it 
readily yields a thin milk, producing a good rubber, but the tree 
may be easily bled to death in tapping. The third variety, the 
rubrat has a reddish barkwhioh is very smooth, thin and brittle, 
and does not show the longitudinal furrows notioeablein the other 
two j it yields a very small quantity of latex, but the quality of 
the rubber is good. The rub'a h very common all over Central 
Amerioa, and it is possible that it has been planted in a number 
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of instance# instead of the alba ; indeed, Koschny is inciined to 
think that it was the tufa'a variety which gave such discouraging 
results in Ceylorj and Java. In planting Castillo, i, therefore, 
great care would appear to be necessary in order to make quite 
sure that the seeds or seedlings employed are really those of the 
best vatiety.— Impmal Institute Journal. 


Professor Bailey on the want of a State Forest. 

Colonel Bailey, in opening the Forestry Clas®, said the present f 
was the twelfth occasion on which he had addressed an introductory 
lecture to the students of that class. In France, Germany, and 
other foreign countries, he went on to say, the} had fully equipped 
special schools with woods in w'hich practical instiuction was given, 
and the students’ whole time, lor three or more yeais, was at the 
disposal of the piofessors. At Cooper’s Hill candidates for the 
engineer, telegraph, and forest department of India received their 
training, and the course for forestry students extended over three 
years, one year of which was spent in practical work in German 
and French forests.. - In Edinburgh they were limited to a couise 
of one hundred'meetings, and the fftudents of the class'were for 
the most part engaged in other university woik, so that the practical 
work was unavoidably limited to excursions on Saturday to woods 
in the neighbourhood, which had not been managed on correct 
principles foi a sufficiently long time to render them suitable 
object-lessons to the class. The want of a State demonstration 
forest was very badly felt. Woods privately owned could never 
answer the purpose satisfactorily. In consequence of representa¬ 
tions made by the Arboricultural Society, a Department 1 Com¬ 
mittee had been appointed by tli- Board of Agriculture, and it 
might bo'hoped that one result of that committee would be the 
provision, within a convenient distance of Edinburgh, of a State 
area in which practical instruction could be given to this class. 
Visits to Continental forests would, however, be desirable for some 
years to come, until well developed middle-age and older crops 
could be shown here. The prospects now offered to foresters in 1 
this country were not encouraging. That was largely because 
their woods had not, generally speaking, been managed on business 
principle^ with tbe sole object of making them pay a profit from 
the sale of their produce. For that and other reasons they had 
not, in the past, yielded the returns they would have rendered 
under different management That result, however, had not been* 
attributed to its true cause, but had been falsely ascribed to* 
defects in their soil and climate, the non-existence of which might 
fie concluded from the splendid specimens of isolated trees which* 
adorned their parks and policies. Their woodlands had great 
potential value, which had not yet been generally recognised by 
their owners knd tbe public. But the old views on many points 
connected .with. British, fox estry. were rapidly losing ground 5 . and 
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as «oon as a fair proportion of their landowners began to realise 
the possible value of their woods, and to iecogni>*e forestiy as a 
sctence, they would begin to pay adequate salaries to tiained 
men. The ceitain falling off in their supplies fiom abroad would 
enhance the mat ket value of home-grown timber, and that again 
would add to the value of their woods, and lender their owneis 
mote desiious of placing their management on a sound basis.— 
The Timber Tr<nl<8 Journal. 


Forest Destruction, Toy Insects in Norway. 

Christiana, December tiOth 1902. 

Our big foiesN in Osterdalen and Solor have met with a fearful 
plague, and are in great danger of being destroyed. 

A larva “ furuspinner” (firspinner) appears in masses, and 
has already totally destroyed G000 ** maul ” (one mad equals 
1000 metres). It appears, besides, in abundance over an area of 
60,000 to 7 1,000 maal, setting aside the aieas where it does uot 
appear so numerous. The hitherto caused damage can scarcely 
be estimated less than 300,000 kroner, to which comes the Value 
of the infected and tlneatened areas The value of the 3 e latter 
is estimated at 1,200,000 kroner. Under these facts—and ia 
consideration of the rapid spreading the larva has had, and paying 
attention to—that we still only are in the beginning of its 
devastation—the forest societies are letting their daily work rest 
for getting time to fight the great danger only. 

IIow rapid the larva has spread the following facts will 
show: Tri 1901 10 to 20 mad were destroyed; up to August 
12th, 1902, 1000 maal; to September 26th, 1902, 2000 tnaal; 
October 8th, 1902, 3500 to 4000 maal; and to October 22nd, 
1902 6,0 '0 maal. 

A petition has recently been handed to the Agricultural 
Department with a request, as soon as possible, to grant and pay 
2^,000 kroner, to the Hedernarken Forest Society,” who are 
willing to conduct the fight against the pest. This temporarily, 
25,000 kroner, will be used for preliminary enquiries how the 
laivce can best be destroyed. 

The forest owners themselves are now preparing to protect 
their forests against the destroyers when they, in the spring, 
awake from their sleep in the bog. For instance, by glue-rings 
ground the trunks, where the larvae will then stick to when 
crawling up; or by digging trenches, with small deepenings, with 
food in, is an easier way to be able to destroy them. Isolation 
lines of glued laths will also be used. 

The larva is very big, quite 2£ inches long, and about a little- 
finger thick. It eats a fir leaf in five minutes, and 1000 fir leaves 
before changing into a butterfly, it was hoped that they would 
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perish daring the winter; but the fact i» that they easily stand 10 
to lo degrees. They are lying together in balls under the hog 
during the winter, and awake in April, when they at once go to 
their destroying work. It is pitiful to look at an area where the 
larva has stayed for some time. All is eaten—not a fir leaf left— 
only brown, brown, biown. 

It is believed nature only destroys them by parasites (mush¬ 
rooms), but only after a three years period ; but as they, during 
three years, can waste big areas, of course, something must be 
done, and as fash as possible. To cultivate parasites will be tried, 
and spread them out over the infected forest. The last four dry- 
years have caused this plague. 

Perhaps the worst of all is that nothing will grow on the 
places where the larva has wasted. 

The last time these pests appeared in such numbers was in 
1812 to 1816, when big forests were destroyed.— The Timber 
Trades Journal. 


VII.-TIMBER AND PRODUCE! TRADES. 


Churchill and Sim’s 'Wood Circular. 

London, January 12 th, 1903. 

East India Tiuak.—T he importation of timber and planks 
has been: — 

1806. 1897 1898. 

23,312 Loads ... 20,428 Loads ... 18,0*3 Loads 

And the deliveries 21,941 „ ... 18,410 „ ... 18,520 „ 

1899. 1900. 1901. 1902, 

12,835 Loads...16,024 Loads... 12,«G0 Loads... 8,76 J Loads 
Deliveries. 17,017 „ ...11,053 „ ...1H,807 „ .. 12,698 „ 

A comparison of the figures of importation, delivery and 
stock given in our tables reveals the fact that the London market 
for teak has been badly starved for supplies during 1902. An 
abnormal shortage of rainfall in Burma and Siam has resulted 
in a blook of logs up country, which there has been no water 
in the rivers to bring down for manufacture to the shipping 
ports, and occasional heavy storms, causing sudden temporary 
floods, seem to have done more harm than good, by washing logs 
away altogether. A more normal state of things is thought 
flow to have supervened, but the process of getting into working 
ofcder again will be very slow, and in the meantime, stocks in the 
importing markets, all over the world are being reduced to a 
minimum. Prices have risen slowly and with a good deal of 
hesitation throughout the year, and at its close are certainly not so 
high as might well have been expected under the circumstances— 
partly, perhaps, fiom sheer lack of anything to feed upon, for it 



CHURCHILL AND SIM’S WOOD CIRCULAR. 


131 


is difficult to raise prices without any wood to sell. In London 
the consumption remains at about the average of the two previous 
years, but is greatly below the figures of the years before that, 
when supplies were so much larger. Logs and planks have about 
maintained their relative position, the demand for the latter not 
having made any notable further advance during the year. The 
supplies from Java have been more ample, and, partly aided, no 
doubt, Ly the scarcity from the older sources, have advanced 
greatly in favour, and been saleable at fairly remunerative values. 
The demand for teak grows and spreads steadily, and although 
less is probably used in an individual warship than was formerly 
.the case, many more warships are now built and planned, and 
the general use of the wood increases yearly. 

Rosewood—East India. —There was a considerable increase 
in the imports lastyear, and the demand, although still small, was 
rather better. The bulk of the import was taken into consumption, 
but sufficient stock remains on hand to supply current inquiry, 
which is mostly for large prime logs of good colour. Prices kept 
fairly steady, and are now firmer at from £8 to £11 per ton. 

Sa'i inwood—East India. —The heavy stock brought forward 
was inci eased by fresh arrivals in the early part of the year, and 
for several months sales were slow and difficult, only figury logs 
attracting attention. Later on, supplies being less and the 
demand better, considerable sales were made, and although stocks 
are now quite moderate, there is sufficient ordinary wood, but 
finely-figured logs are rather scarce, and continue to bring good 
prices. Quotations are from 6d, to Is. per foot. 

Ebony—Ceylon. —There was a considerable increase in the 
imports last year, but the demand remained inactive. Prime 
large logs were scarce, and the small lots sent brought full prices, 
but the bulk of the supply consisted of ordinary or poor wood, 
for which buyers could only be found occasionally, even at low 
prices, and the unsold stock is now rather heavy. Quotations 
are from £8 to £15 per ton. 

East India. —The imports were in excess of the previous 
year, but were still very moderate. The demand was steady, 
and prices kept firm for good wood, but lower qualities were 
weaker towards the end of the year. Quotations for average 
sizes are from £9 to £12 per ton. 

Padouk — East India. —The import, although slightly larger 
than that of the previous year, was still very small, and sold 
readily at good prices. Supplies are now much wanted, as there 
is an active demand and scarcely any stock. For African there 
was more enquiry, but only one small parcel was sent here; this 
sold well, and the demand is increasing. Quotations for Enst 
India wood are from 5e. to 6s., and for African from 4s. to 5s. per 
$ot cube. 
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Wood Market Report. 

London , ls< January 1903. 

Teak. —The course of this market during the past year has 
been consistently up waids, and the year closed with an advance of 
some 2a per cent, on the prices ruling at its commencement. 
.This winter’s abnormally short supplies from the forests in 
Burraah and Siam, owing to a short rainfall, point to a veiy 
restricted supply to Europe during next year; and, although the 
consequent increase,'on f.o b, prices may already have heen large¬ 
ly iiscounted, it seems clear that there will be a still further rise 
in values. Irrespective of the difficulty always created by un¬ 
usually high prices, merchants and dealers here are already embar¬ 
rassed hy finding it impracticable to fill the usual specifications 
of consumers, who have become accustomed to have their needs 
more or leas specially cut against in the Indian mills, which now 
find this class of business almost impossible—owing to the bhoit 
supplies ofsuitible log timber for conversion. Planks and special 
conversions have, therefore, become so costly under the stress of 
increased demand and decreased supplies of raw material to the 
mills that it is to be feared the widening use of teak during 
recent years for architectural and domestic purposes will be 
seriously checked, seeing that teak is rather a luxury than a 
necessity for this class of work. It must, however, be recognised 
that teak logs are a necessity for naval and high-class passenger 
ship eonsti uction, and also e-mnnt be lightly displaced for 
rolling-stook construction, so that the inevitably small supply to 
Europe during next y^ar threatens to seriously inconvenience 
impoitant industries, and put teak consumers out of humour 
with both shipper and merchant. It is, however, to be hoped 
tliHfc the next season’s supplies, which should commence to reach 
the Indian shipping ports next autumn, will be sufficient!}' ample 
to remove any great apprehension of the enforced high prices for 
this year’s arrivals bringing about' a seriously peimanent displace¬ 
ment of this increasingly appreciated wood, where high-class 
construction is the main object. The import of teak last year 
has been some 53,000 loads against a consumption of some 05,000 
loads; and the total landed stocks in Europe are only about 17,000 
loads, which is a record minimum and about 42 per cent, under 
the working stock in Europe of 19<»2, which, in its torn, vs a 
record, as the average landed stocks for the previous 10 years 
were some 47,000 loads. Whilst the shortfall in stocks here of 
some 30,000 loads and the inevitably restricted importation for 
next year have to be faced up to, it must not be forgotten that the 
dull condition of trade will probably tend to lessen the demand 
for shipbuilding and rolling-stock construction, although the 
demand for South Africa should be a special exception—owing to 
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the prospective railway developments, and the re-equipment 
of the existing l.iilways nece-.bita.ted by the events of the 
recent war. 

In respect to London per se, the impoits, into and deliveries 
from the London Docks duimg the twelve months ending 31st 
December 1002, shew as follows :— 

L igs *, 12 » IoiuIh imported, against 7,811 loailb delivered mto consumption. 

Plank and emu ertuons 2 Sll lf „ i,,283 ,, „ ,, 

Total B,Jbl „ „ 13,117 ,» „ „ 


Note. —The above figures deal only with landed Btocks, and 
are exclusive of the overside deliveries, which, although very 
important m quantity, are not noted by the Dock companies. 

The Dock stocks at date analyse as follows : — 

5,1*4 It* ids of lo^R, as against 7,779 loads at the same time last year. 
2,700 „ planks „ 4,1 J5 „ „ „ 


Total 8,100 loads „ 11,030 loads. 


The past year has been characterised by a dead level of 
dullness thioughout all depaitments of the timber trade, the 
demand having been of a monotonous hand-to-mouth character, 
with few forward contiacts of any importance. On the other 
hand, the cost of most hardwoods, of which teak and mahogany 
are the leading examples, has steadily risen ; and American and 
Canadian woods have also advanced all round. With the possible 
exception of pitch pine the increased cost in all these woods has 
not been duo to any aitiftcial manipulation, hut the legitimate 
result of light supplies and increased cost of forestry operations 
owing to the appreciation in value of land, the giving out of the 
old forests near the main streams, and, in the case of teak, 
increased royalties and Government restrictions on the depletion 
of forests. As populations grow in the countries supplying 
timber to Europe, there is a greater demand for the home needs 
of such countries, and the trend is to increase the cost to Europe 
for the decreased quantities to be shipped; and although coun¬ 
tries near home, like Russia, Norway and Sweden, may force 
down values by prematuiely forcing on Europe more than it is in 
need of, time will surely, if slowly, bring about a permanently 
higher level of value, seeing that it is a generally accepted fact 
that nature is not replacing trees at the same rate as they are 
being cut down, Financially, the timber trade has continued to 
he sound, as the great dullness in trade has served to emphasize 
caution, rather than, as is sometimes the case, caused rash 
speculation in order to galvanize trade with the spurious activity 
which ends in financial trouble. 
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Market Bates for Pro&uots. 

Tropical Agriculturist. 
January 1st 1903. 


Cardamoms 

.. per lb. 

Is 9 d to 2s. 

Croton seeds 

••• 99 

cwt. 

1 5s. to 25s. 

Cutch 

If 

99 

25s. to 30s. 

Gum Arabic, Madras 

If 

>» 

18s to 25s. 

Do. Kmo 

•• II 

lb 

4 %d. to 7 d. 

India-rubber, Assam 

••• If 

ff 

2s. to 2s. 6 d* 

Do Burma 

II 

>1 

2s. to 2s 4 d. 

Myrobalans, Madras 

••• II 

cwt, 

5a to 6s. 

Do Bombay 

••• ff 

99 

4s to 7s. 

Do. Jubbulpore 

••• If 

99 

4s bd to 6s. 

Do. Bengal 

••• ff 

99 

3s. Qd. to 5s. 

Nux Vomica ... 

•• 99 

99 

7s. to 10s. 

Oil, Lemon-grass 

••• II 

lb. 

5 d. 

Sandalwood, logs ... 

••• If 

ton 

£15 to £30. 

Do. obips ... 

••• ff 

n 

£5 to £5 10s 

Saponwood 

••• II 

99 

£4 10s to £5 10s. 

Seedlao .. 

*• II 

cwt. 

117s. 6d. to 120s. 

Tamarinds, Calcutta 

>1 

ff 

8s to 10s 

Do. Madras 

••• ff 

ff 

4s. 6d. to 6s. 
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The Unity of Sylviculture.* 

SyiVicui mur is one Professor Mi}r of Munich, who emits 
this aphotiim in the pages of the AUyememe toieti und fayd- 
sntunqi means thereby to emphasibe ohe unity of the principles 
of the art in all countries, however deeply they mi) hive to be 
modified m ordei to meet human mteiest and local conditions. 
Ihe authoi has tr ivelled mu h He has studied foiests under 
the most v uions climates, and has deduced fiom hib studies a 
series ot general punciples A d scussion of each of these would 
lead us too I u, hut a selection is here offeied to the reader, 
who may make his own comments thereon. 

1. When the mean tempeiature of the four months of most 
active giowth falls to 10°C the forest disappeais 01 is repiesented 
by a poor stunted growth This hold? equally for Europe, Asia, 
an 1 America m both hemispheres Undet the equator the limit 
of woody giowth is at about doOO metrest yet at this elevation it 
seldom freezes * (Query —Dining the four months at 11,400ft* 
on the equatoi —I4UNS1 ) Ihe tempeidtuie of 10° is there ncaily 
constant; the annual mean is that of the legions wheie in 
Euiope the wine aud tobacco prosper, yet wood will not grow 
It follows that the 10° of the wintei season do not count, and 
th it the total temperature cannot serve to characterise the 
vegetable life. 

2. In the northern hemisphere, when the mean temperature 
of May, June, July and August is between 12° and 15% forest 
vegetation exists, and resembles that which is found in Germany 

* Iran fib tc 1 Uorn M A boluwffu in the Ruuo du Zmto a to eti for 
1st August 1002 

t Say 11100 ft bat the translator has seen firs and bushes at between 
12,000 aud 13,000 in the Himalayas. 
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under similar climatic conditions. It is the zone of the fir and 
spruce in Europe, Asia and America. If, during the same months 
the mean temperature is between 15° and 18°, the locality is that 
of the beech, while the oak, maple, tmya and chamvecyparis can 
also be grown. A knowledge of the summer mean is therefore 
fundamental when introducing exotics. Conversely, it a region 
produces naturally spruces, beeches, chestnuts or what not. a 
close idea can be formed of the mean summer temperature. 
This is a very useful piece of knowledge in conntiies wheie the 
meteorological stations ate few and far between, such as Asia 
and America. 

The constitution of climatic zones should not he based on 
herbaceous plants, even perennials, but on trees, and among trees 
those which have a limited habitat, for instance, spruce, beech, 
chestnut, lime. The Scotch pine, whose habitat, extends from 
that of the chestnut south of the Alps to the Polar Circle, is useless 
as a character. (It would be inteiesting to compare the opinion 
of M. Mayr with the learned theories propounded by M. Flahaut 
in the Revue of 1901.) 

3. Forest specieR may be grown in places far from their 
original habitat , provided that the local climate of the new region 
is analagous. If the exotic comes from a warmer climate, it should 
be placed on south slopes with plenty of sun j if it comes liom a 
colder climate, it should be placed in moist soils and cool aspects. 
Climate opposes an insurmountable barrier to natural reproduction. 
There is no such thing as acclimatisation. If certain species 
like walnut and robinia have been naturalised for centuries, it 
is simply because the climate of naturalisation war essentially 
like that of origin. There is no adaptation to a new and different 
climate.* 

4. Trees of coM climates do not possess in themselves any 
special power of resistance to frost, and the immunity which 
seems to be sometimes possessed is an individual and non-trans- 
miRsible quality. It is thus useless to import seed from colder 
climates in the hope of obtaining greater hardiness. 

5. Trees growing in hot localities or in open crops are less 
exacting in the matter of soil. They are more exacting in cold 
moist localities or in the crowded state. The conditions of heat 
and light are similarly related. All species bear shade better 
when brought to a warmer climate, and require more light when 
brought to a cooler one. Trees which bear a certain amount of 
cover in their optimum climate (ash, maple, elm, Weymouth pine) 
become shade bearers in hotter climates and cannot endure shade 
in colder ones. 

* Bat treo«< brought, for instance, from the southern to the northern hemi¬ 
sphere will accommodate themselves so far as to dower say in June m India when 
their natural season may have been December in AusHalia.r-lBANbL. 
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G. Tn level countries where the heights do not exceed 100 
or 200 metres above sea-level, the habitats depend on latitude, 
modified very considerably bv winds from the sea ; thus in the 
west of Northern and Central Europe they follow rather longitudes 
than latitudes. In high mountain regions, altitude may produce 
effects similar to those of latitude. The climate of the northern 
plains is found in the south at some elevation above sea-level, so 
that a Rpecies has often two habitats , a northern and a southern. 
It is therefore a mistake to label one species as a mountain 
species and another as a plains species. The spruce in Europe, 
the Douglas pine in America are mountain species in the south 
and plains species in the north.* 

7. The climatic needs of a species are better characterised 
by its habitat than by the latitude or altitude at which it grows. 
Latitude and altitude combined furnish a more reliable but still 
insufficient basis. If you tell a forester that the European larch 
grow-* at 1500 metres altitude on the 46th parallel of north 
latitude, or that the Japanese larch flourishes at 2000 metres on 
the 38th parallel, he gets no clear idea. But if told that both 
larches prosper in the region of the fir and spruce he grasps it 
at once. Perhaps a certain reserve is here necessary; few foresters 
will agiee that the larch has the same habitat as the fir 4 and 
spruce. 

8. If, in a given climatic zone, there are found two neigh¬ 
bouring species of the same genus, such for instance as Quercus 
pednvculata and B&sdLiflora, it may be predicated that these two 
species were not originally amalgamated, but each had its 
tlistinct habitat, and that the mixture is generally due to the 
action of man. In Japan and America, where the flora is much 
richer, the applications of this law are far more striking. In 
practice, too, little attention is paid to these divergent exigences 
of climate, for though slight they are of great importance. 

9. In primitive forests the species which harmonise best 
are those which differ most botanically, though requiring the 
same climate. (Beech and fir, oak and pine, maple, ash and 
lime.) 

10. When two species are so alike as to be considered 
almost varieties, but have nevertheless different climatic needs, 
they are in reality true and distinct species. It is an error to 
consider morphological differences as a result of climate, and to 
say, for instance, that the Russian spruce (Picea obovuta) is only 
a form of the German spruce modified by severity of its locality, 
if this were so the Russian spruce would be found on the tops 
of the mountains, but we know that there is nothing of the sorb. 

* * Mm for many species, bat is not barometric pressure a condition 

.affecting plants ?—Tjunsl. 
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M. Mayr will perhaps permit a note of interrogation here. 
It appears fiom ceitain studies made in France, notably by MM. 
Brenot and Mathey, that P. obovata exists both in the Alps and 
in the Jura. 

11. Frost-injury is always due to the death of the plasma 
killed by the direct action of cold. The plasma is most sensitive 
during the time of cell-formation and active growth. When the 
functions of life appear dormant the chlorophyll is more sensitive 
than the colourless plasma. This explains the disease called “ le 
rouge ” which is due to sun and cold combined killing the 
chlorophyll. Plasma in the inert stage, as in seeds, is insensible 
to the interest cold. 

72. All species become more hardy as they grow older, 
but this is not a phenomenon of adaptability. The fact is simply 
due to the trees rising above the cold layers of temperature 
near the giound, and to the greater thickness and mass of the 
trunk. 


13. The degree of moisture in the air is a great facLor in 
forest vegetation. Experiments made in North America convinced 
M. Mayr that the forest ceases to exist in regions where the 
tension of water vapour averages less than 0 50 during the four 
months of growth : here is the domain oi the steppe. Oaks and 
2—3-leaved pines are the pioneers of the steppe j it is they which 
least fear the neighbourhood of the dry zone. As this zone is 
left further behind, the number of species increases, but it is only 
on approaching a moist zone that the fiis, spruces, cypresses, and 
5-leaved pines appear. Hence the broad-leaved trees and 2—3- 
leaved pines are the only suitable species where the air is very 
dry, or where its moisture is subject to sudden variations. 

14. The assoc ation of trees as a crop lias the effect of raising 
to some extent (10 per cent, at most) the degree of atmospheric 
moistme. This emphasises the need for maintaining forests in 
regions where the water-vapour tension varies lound 0*50 per cent, 
The partial destruction of a forest may entiain the death of the 
remainder, and render reboisememt impossible except adjoining 
existing forests, Inside a forest the greater humidity of the air 
has an action as beneficent as that of the moist ocean winds, and 
is exempt from their violence. 

15. It is in moist cool localities (mountain and northern) 
that climatic variations are least extreme during the growing 
season. It is there that the annual rings are all equal and the 
gram fine and regular. It is there that wood attains its maxi¬ 
mum of industrial utility (resonance to sounds). 

16. The moister the climate, the easier becomes forest 
culture j legeneration fellings, thinnings, etc., all are simplified 
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Air-moist are seems to exeicise a favourable influence on the 
sh night ness of stems in all trees, and especially in Scotch pine. 
It would be interesting to venfy the fact in France. 

17. It is known that a failure of min for several days may be 
fatal to young plants The faculty of persistence incieases with 
age, and the grown tree can endure fairly prolonged periods of 
diought without much haira. But if the phenomenon recurs 
so that the mean rainfall of the four months growing season 
falls below 50 milluneties (two inches) the true forest 
disappears even if the air-moisture remains always above 50 
per cent. Exception must be made in cases where the winter 
rains aie very heavy and in the neighbourhoods of lakes and 
rivers with their sub soil percolation. 

18. A fairly moist soil is the best for all species when in 
their true climate. In hotter places, the locality must be more 
damp, while m colder ones it may be dry without hindering 
growth. 

19. Snow protects those parts of a plant which it covers, but 
it increases the danger of fiost in the paits just ahove, for there 
the cold becomes excessive. Snowy winters are, therefore, useful 
to low plants, hut harmful to tiees. 

20. As regards winds, the most dangerous are those which 
follow the diiection of barometric minima, m Europe from the 
west, in Eastern America from the east,—in Eastern Asia from the 
south. Those coming from the opposite direction are less danger¬ 
ous. but still more so than those coming from other points. Every 
elevation, mouutam or hill, determines a deflection of the current, 
a vertical whirlwind as high as the obstacle, and a return in one of 
the opposite directions. In localities called sheltered the most 
dangerous wind for Europe is thus from the east, and consequently 
the rules for laying out coupes may require some modification. 
On the east slopes of a plateau, the regeneration fellings should be 
laid out north-east and south-west. 

21. In their youth trees are almost indifferent to the quality 
of the soil, but with age their exigences become manifest. This 
explains the arrested development of many very promising 
plantations (larch on sand for instance). 

22. In their most suitable situation all species are so to 
speak polyphagous, that is to say, they succeed on soil of any 
mineral formation; but as the locality becomes less favourable 
their exigences increase, so that certain exotics will only grow in 
parks or even in pots. This point is contestable, and ‘it is 
doubtful if the chestnut would prosper on limestone in the best 
possible looahty on the south side of the Alps* 
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' 23 The light that most favours the activity of the 

chlorophyll, and consequently the growth of trees, is not that of a 
blazing sun in a cloudless sky, neither is it the diffused light 
coming through rain or fog; but that reflected by brilliant white 
clonus. This shows what differences there may he in the effect 
of shade. Cover is favourable when it filters the rays of a too 
burning sun ; unfavourable when it cuts off too much of the 
necessary light. Under a Continental climate cloudless days are 
more numerous than near the coast, light and heat are more 
intense; the influence of cover, of lateral shelter, and the effect of 
thinnings will thus differ with the Continental position. Forest 
Operations need to be conducted not alone with regard to the soil 
and species, but also in accordance with the climate, aspect, and 
degree of sunlight. Here, again, sylviculture does not rest on 
arbitrary rules, but on the laws of nature. Under a more or less 
foggy maritime climate, young trees do not require cover; the 
mist and clouds suffice ; the underwood is also unnecessary. The 
maritime climate is not limited to the sea coast; it is found also 
in certain mountain regions and notably round great lakes. 

24. A knowledge of the laws of nature is especially necessary 
in the regeneiation of forest crops. Those which are approaching 
their exploitable age in their most suitable climate are the 
easiest. If the climate is warmer, seed will indeed be more 
abundant, and the young plants will endure cover better, but the 
moisture of the air and soil may be wanting, and the necessity of 
maintaining a denser cover over them may intercept too much 
of the needful rainfall. If the climate is colder, the moisture 
of the air indeed increases, but the production of seed and the 
persistence under cover both diminish 

2.'). In mixed crops artificial regeneration is more difficult 
thnn natural regeneration. The clean felling induces a 
capricious complication of laws and phenomena whose contrary 
actions are nob easily understood, Ceitain mixtures, such as 
spruce and larch, beech and larch, oak and beech, seem to require 
a mixed method, natural regeneration aided by artificial. 

****** 

The principles of M. Mayr are open to discussion, but’ few in 
France'will controvert his conclusion, which is this: 

11 Natural regeneration, a mixture of species suitable to each 

locality, a crop resembling as closely as possible the primitive 

State, such are the conditions which the forester should seek to 

realise, not only for the avoidance of dangers, but also for the 

greatest possible yield of the most valuable produce.” And h$ 

adds: * ’ 1 

* * 

w “The more .oneiseeks to buildup sylviculture on rational 
bases, the more one becomes convinced that there is no method 
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of tieitment which lnimomses better with the Hws of nitme tlnn 
the method of /anUnajt selection method) Not the primitive 
janiinatje, winch w is mnely a h u vesting of the ripe trees, hut Ih it 
ic b ulaUd juidiii(«/( which, in a foiest containing the greitest 
possible \<uiety ol spec les and aje cl i^ses, ierno\es no single tiee 
without aiming definite 1) tow mis eitlu 1 the regeneration 01 the 
linpiovunent of tie uop lne b uldi jtuUiaje is the mo-t 
ancient, the easiest and the roughest mode of treatment Regal »r 
)nchnu</e t with the view ol placing each tiee in the conditions 
moat l ivoutable to its de\elopnient, is the most pel feet and the 
most difficult of tieatments It is an ideal not always easy to 
lealise ” 

For oui put, we can only endorse this conclusion, which 
seems to he the coming idea Slamiauls ovei coppice and 
selection foiest have many ]>oints of cont ict, ina theie aie aheady 
many foiesters who he-utite to deatioy a uop on piete&t of 
regenerating it Is it not possible to concene a treatment which, 
given a duly constituted loiest, should maintain it ilw lys and 
foi all time in the sline condition ^ Why should not the X\th 
Century realise this “ Itnity of Syluicultuio' * 


The Insect World in an Indian Forest and how to study Zt. 

JBy E P. fciiBBiNOr, F.Lb, F.E.b. 

(Continued fiomp. 111.) 

Paki VI 

Tul OKDfc.it LEPIDOPJ FRA. 

This ordei comprises the buttei flies and moths, both of which 
aie eery nmneious m India. r lhey aie piouocd usually with 
foui wings, all ol which, together with the body, are coveted with 
(olouied scales, those on the body looking moie 01 less like hail 
The mouth parts in the peifect insect aie foimed lor sucking, 
and aie m the lortn of a toiled tube or proboscis Ulus pioboscis 
is the chaiacteristic feature of the mouth of a lepidopterous 
insect, and owing to the possession ol such a mouth the destructive 
poweis of the adult are very limited. The head is 
small, with two large ejes, and ocelli may be piesent The 
an tenure aie simple and knobbed or pectinate The piothorax 
is small, flat and scale-like, and is attached to the olliei portions 
of the thoiax. The wings are various m shape, and the bind 
wing is sometimes piolonged into a tul. The wing is divided 
for purposes of description into the following legions inner 
angle, co-da, outer angle, limd margin, aual angle and inner 
maig n The wiugs aie always fringed with hairs. The legs 
are unusually long, slender and weak, the tilure buug famished 
with spines, In most moths the upper and lowei wing is jouiea 
by a hoyk-and-loop arrangement, the loop being on the upper 
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and the hook on the lower wing. This is never present in 
butterflies. Tarsi are five-jointed. The abdomen is cyliudtioal 
and sometimes flattened on each side. The males differ from 
the females in being smaller, more brightly-coloured, with a 
thinner body, more highly developed aulenum, and by having 
the body sometimes terminated in a clumping arrangement for 
catching hold of the female. The eggs aie various in shape and 
are often very elaboiately marked. Practically the only damage 
done by this Order is committed in the larval state. The larva 
has a cylindrical worm-like appearance. It consists of a well- 
marked head followed by twelve segments. The first three 
segments bear legs which are jointed and horny, and are called 
thoracic legs ; next there aie two small segments with no legs, 
and then four segments heating each a pair of sucker-like legs 
provided with small hooks for clinging to leaves, etc. These legs 
are called the abdominal legs. Following these there are two 
more legless segments, and the last segment bears a pair 
of clasping legs. Never more than eight pairs of legs are 
present in Lepidoptera , though the number may be fewer, and in 
this way caterpillars can always be distinguished from saw-fly 
larvae ( Tenthedinuia)), which greitly resemble them, the latter 
having always more than five pairs of clasping legs. In some 
caterpillars only the thoracic legs and the last pair of abdominal 
und olasping legs (also called pro-legs; are present. In a few cases 
the pair of clasping legs is absent. The head is provided with a 
few ocelli placed just above the mouth. The antennse are short 
and three-jointed. The larva is sometimes provide with silk, and 
there aie then two small glands at the. sides of the body, the silk 
coming from these as two separate threads, which become glued 
together by a cement that hardens in the air; the larvae suspend 
themselves by this thread. There are nine pairs of spiracles 
(breathing openings) present, situated at the sides of the 2nd, 5th, 
6th, 7th, 8th, 9th, lOtli and 11th segments. The anus is covered 
by a triangular flap* The larva is covered with hairs which may be 
few and small or long and numerous; these spiing from tubercles 
situated on the grub. Whilst developing the caterpillar passes 
through a series of moults, 2—5 in number, but usually four, during 
which it may change considerably both in form and colour* 

The larva pupates either by burying itself in the ground, 
hanging itself up by its tail, making a silken cocoon (external 
covering) and changing to a chrysalis within this, rolling up the 
edge of a leaf and pupating inside, eto. The pupa is covered by a 
continuous skin, which only shows the outline of the limbs of the 
future insect and the division of the abdomen below $ projections 
indicating eyes and proboscis are also visible. The proboscis may 
project a long way in some cases, as in the Hawk Moths, When 
the insect is mature it bursts the skin and crawls out. The wings 
at this stage are very small and soft and crumpled up. After 
leaving the pupal skin the perfect insect hangs itself up, head 
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uppermost, and pumps fluids from its body into the wings so as 
to expand them This process never takes more than two hours, 
by the end of which period the winsrs are fully expanded and 
hardened and are ready to be used for flight. 

The length of the whole life-history of Insects of this Order 
may vary from two weeks or less to over four years. In the latter 
case the greater part of the time is passed in the larval or 
destructive period of their life. Little is at present known 
about' - the wood-boring members of the Order in India, and their 
study is becoming an important matter. Mimicry and protective 
resemblance is very marked amongst the Lepidoptera , and cases 
are numerous where a harmless insect assumes the colouration 
and mm kings of a noxious one to escape the attacks of its bird 
and inject foes. For instance members of the genus Papiho 
often mimic the colouration of the noxious Danaids. 

The Lepidoptera are divided into the two series, Rhopalocera 
or butterflies and Heterocera or moths. 

Series Rhopalocera or Butterflies .—Antennte knobbed at the 
tip or thickened a little before the tip, without pectinations or 
projecting processes. Hind wings without a frenulum (the one 
or more stiff bristles projecting forwards and outwards from the 
inner upper angle of the hind wing are called the frenulum) but 
with the costal rervure strongly curved. The insects are diurnal 
in habits. Larva has always ifl legs. 

Series Heterocero or Moths —An tenure vary in form, generally 
pectinate, only rarely knobbed at tips, and then a frenulum is 
present, and the costal nervure is either not arched at the base or 
there is a large margin between it and the front margin. 

RHOPALOCERA—(Butterflies) 

Are of little importance in forestry as far as is at present known. 
They may he divided into the following four groups 

I—Includes the majority of butterflies. The first pair of 
•legs are strikingly modified, they being generally smaller than the 
others and not used for walking} the tarsus often does not consist 
of a succession of simple joints, as is usually the case with insects. 
There is no pad on the front tibia. The chrysalis is naked and 
RtiRpended by its tail to the footl plant, or is girt round the centre 
with a silken cord. The families included in this group are the 
Nymph a tides [to which the leaf-butterfly < KaUimu ) belongs], 
Eryot aides, and Lyocenidce (to which the Blues and Coppers 
belong). 

It.—The front legs are similar iu form to the others; their 
tibiae have no pads; the claws of all the feet are bifid. The pupa 
is attached to the food plant by a silken cord girt round about its 
jeeutre, The group includes the Pieridce, containing the Whites, 
brimstones. Clouded Yellows, etc. 
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Ill—The front legs are like the other pairs; their tibiae, 
however, possess pads; the claws are large and not bifid. The pups 
is naked and tied to the food plant by means of a silken cord round 
it. The family Pupilionidce, consisting of the swallow-tail 
butterflies, comes here. 

IV. — The front legs are like the other pairs, their tibia possess 
pads; the claws are small, toothed at the base, and there is a hook 
at the end of the club of the antennae. The chrysalis is rolled up 
in a leaf or other covering. The family Heepei'idce or skippers 
are included here. Mr. P. Mackinnon, a well-known Indian 
authority on the Phopatoceia, has informed me that he has bred 
these insects fiom various fruits in India, and it is now, I think, 
becoming more than probable that the family will be found fo 
Contain many species harmful to orchards, to crops aud vege¬ 
tables, and perhaps to trees in the forest as well. Mr. Mackinnon 
has promised to continue his interesting and important economic 
investigations into the habits of these pests. 

HETEROCERA-(Moths). 

The series Hettroceva or Moths is a most important one in 
forestry. Next peihaps to the great Order Coleoptera , the moths 
contain some of the most dangerous pests the forester has to deal 
with. Both as defoliators, wood-borers, shoot miners aud seed 
destroyers these insects are to be found at work in the forest, and 
the destruction caused is sometimes on a very large scale. For our 
purpose we shall consider the series as comprising fourteen families, 
and these will bo dealt with below in 6uch detail as seems to be 
required. 

Familv Bombyoidas (True Silk-worm Moths). 

Largish moths with stout woolly bodies, with no proboscis and 
no frenulum to the wings. Antennso are short and are feathered in 
the male. The larvae are hairy and are gregarious. The pupa is 
formed within a silken cocoon, the silk of which has often a com¬ 
mercial value. 

There are several important species in the family. The domesti¬ 
cated mulberry and eri silk-worms and the semi-domesticated 
tusker and mugn silk-worms are worthy of note. In addition there 
are a number of wild silk-worms in India whose silk is very good 
and would be extremely valuable were it forthcoming in larger 
quantities.* Several varieties of the mulberry silk-worm, Bombyco 

* In 1895 and again in the following year the writer, whilst holding charge of 
the 1 ista division, offered a prUe at the amm»l Kaliro; on« mela (held towards 
the end of the year at Xolimpong fn British Sikkim in the eastern Himalayas) 
for the best exhibit of eilk from some of the wild nlk-worms from that part of 
the world, 1 he conditions were that nil stages of the life-hietorv of the insect 
were to be shown, together with specimens of the ree'ed silk, the apparatus 
used to reel ir and sp-rfimena of materials made from it. 8ome exceedingly 
interesting exhibits were sent in, especially in the second year, and the writer 
mas little aoubt that could a good cross be obtained with some of these Sikkim 
silk moth sa most valuable silk Would result. 
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won, are cultivated in the pi a 1 ’ns of Bengal upon mulberry leaves, 
and a large amount of valuable silk is obtained from them annually. 

The insect suffers considerably from Taohnid fly and other 
parasites. The Eri silk-worm, discus ricini, is reared in Assam 
on castor oil leaves. It has several generations in the year (as 
also has B. mori m India;, and the silk produced is the wc-ll-known 
coarse Assam silk. In the foiest the most important silk-woims 
are the Turner and Muga. 

The larva of the Tusser ( Antherc/ea mylitta and A . papkia) is 
a brilliant green adorned with numerous tubercles. The moth is a 
large yellow or buff coloured insect, which can be recognised by its 
shape, size, and the curious transparent glass window-like patches 
in its wings. The cocoon is large, hard, and is attached to the 
food plant by a silken stalk of great strength. This insect is 
reared in the forests of the Central Provinces, Chota Nagpnr. and 
elsewhere throughout the central and southern parts of India. 
The caterpillars feed upon the leaves of Termmalia tomentosu, sal, 
Zizyphuts Jvjuba. etc. The insect hibernates through the winter 
in the cocoon. The moths of the first generation emerge in the 
beginning of the rains (June) and lay eggs from which cocoons 
are obtained about the middle of the wet season. Moths are 
obtained from these and lay eggs immediately. From the eggs so 
laid cocoons are formed about the beginning of the cold weather 
(October, November). Fresh cocoons for breeding are generally 
collected each March in the forest when the foliage is thin and 
they can be easily discerned. These are tied on to the trees, the 
latter being pollarded. 

The Muga {Antherasa, assrrma) is reared in Assam in much 
the same way as the Tusser in Chota Nagpur ns above described. 
The cocoon has no stalk, and the silk has a beautiful golden sheen. 
The insect is reared upon Muckilns odoratisBima, Tetranthera 
monopetala , etc. 

Forest revenue is obtained in various parts of India from 
these inseots, and it is not at all improbable that, if the experiment 
were carefully conducted, their introduction might be possible 
into poor areas of forest growth in parts of the country where 
they are are not at present found. 

Family Euptekotidjs. 

The wings in this family possess a frenulum, the larvae are 
hairy and these hairs often produce great irritation to the skin. 
The caterpillars are sometimes social in their habits, and live 
together in dense webs on trees and plants or march about in 
processions, when they are called * proeessionary caterpillars.* 
Those living in dense webs on the other hand are called * tent 
caterpillars.’ Proeessionary caterpillars are not uncommon in 
India. Two instances of the annoyance they cause may be 
mentioned. In l £01 a plague of hairy caterpillars appeared in 
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Shwebo, Burma, and covered the country, eating all herbage and 
swarming on roads and in buildings in enormous numbeis; 
their hairs produced irritation and even sores on the skin. In 
September 1901, another of these processional caterpillars swarmed 
m the station of Seoni m the Central Provinces, appearing m 
millions and invading gardens and houses, stables, cook-houses, 
choking up drams, etc. 

It follows that the members of this family aie dangerous not 
only owing to the actual defoliation damage they are capable of 
doing, but also to the fact that when they swarm, they become a 
veritable plague to tnan, bad sores lesulting from the irritating 
properties of the hairs Their dead bodies choke up dnins, etc., 
giving rise to noxious effluvias, which are liable to produce 
pestilence, and in this way they resemble that scourge the 
North-WesL locust. 

Family Sphingidje (Hawk Moths). 

Molhs of large or modeiate bize, with frequently a very long 
proboscis, and provided witli a frenulum on the long narrow wings; 
bodies stout and often torpedo-shaped. Antenna) are short and 
stiff, ending in a hook at the tip. The larva is large and fleshy 
and generally remarkably coloured and is provided with a 
horn on the dorsal surface of the eleventh segment, and has 
sixteen legs. The caterpillars do not spin cocoons, but buiy 
themselves in the earth. In the pupa the proboscis sometimes 
projects on the breast like the handle of a pitcher. The larvae 
feed upon vegetation. A species named I'neutlosfunvx dit-cistiigu 
defoliates the teak m the Melghafc forest in Beiar. It is bright 
green in colour, changing to dark yellow-gieen on maturing. In 
July, 1901, in was in considerable numbers on the frees, and a 
fairly large amount of defoliation had been occasioned by it. 
The same larva was also found in the Central Nursery at Poona, 
and it may prove to be general throughout the Bombay and Oential 
India teak forests. The moth issues about the beginning of 
August, and the pupal stage is probably a short one.* The rest of 
the life-history has not yet been worked out, but the case is nu 
inteiesting one, since hawk moth larva) are not usually to be 
found feeding gregariously together. 

Family Sehsiid,® or A£gekiid.e (Clear-wings). 

A comparatively small family of moths, whose wings are 
without scales; the tip of the body is tufted, and the insects 
resemble wasps to a great extent. The larva is nearly naked 
and colourless, and thus resembles a longicorn grub. It can be 
distinguished, however, by the fact of its having 16 legs. The 
larvae feed iu wood and do damage to trees in this way. They 
invariably feed concealed it stems, branches, etc. The pupa is 

* F.ii fmfhei mfoirOniiou on tins insect tide Departmental Kotos on Insects 
that a Heel Uoiestiy, No, I, p.,52, Jtfl. 11, flg. 1. 
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furnished with a row of spines on. the segments of the abdomen. 
The Baluchistan poplar horer, Teochiliiomnatia'forme is a 
larva belonging to this family. The eggs are probably laid in the 
bark of five tree attacked during October and November, the larva* 
hatching out. either immediately or more probably in the ensuing 
spring. As soon as batched they bore through the bark. In April, 
when about half-grown, they may he found between the bark 
and the wood. From this time they commence boring straight 
into the heartwood and remain tunnelling in this until September. 
The larva changes into a pupa inside a cocoon formed of wood 
chips placed near the entrance of its burrow # The adult insect 
appears in October It greatly resembles in appearance the small 
Indian wasp, Ve^pa cincta. In 1890, the poplar trees {? Papuans 
euphratic(i) snffeied severely in Baluchistan from this insect. 
The trees were grown fiom cuttings, and when about two years 
old they wore attacked by the larvae. The eggs must have been 
laid on the bark near the ground, ami the caterpillars on hatching 
out bored through the trunk and riddled the wood in all directions, 
the stems being generally killed off before they reached the age 
of live years. The roots were nob attacked, and therefrom freah 
shoots came up in the majority of cases, the loss experienced 
being the putting back of the plantation by several years. 

Family PyyouiDiE (Bagworms). 

Small or moderate-sized moths, with imperfeot scales and 
dusky in colour. The sexes are very different, the female being 
wingless and sometimes quite maggot-like; the male often has 
bipectmate antenna*, the branches of which are sometimes 
very long and flexible. The larva soon after hatching forms tor 
itself a case of pieces of stick, leaves, etc., in which it lives, carrying 
it about on its back, like a snail its shell. ThiB case is always 
present, and the wingless female moth never leaves it. The larv© 
do damage as defoliators. 

A species of this family, Gian in variegnta , has been reported 
as defoliating the sal tree in the Duars in Bengal. The female 
lays her eggs about the beginning of March, within the pupal 
shell inside the case. After laying these eggs, her abdomen 
becomes much reduced in size and she drops out of the case 
and dieH. The eggs are smooth yellow ovals, from which laivee 
batch out at tho beginning of April, This is the first brood of 
the year, and several others follow it through the hot weather 
and rains. Three to four days after hatching out the youtig 
larvue begin to construct their oases with pieces of moss and 
bark of sal trees, etc., and they feed upon the young new sal 
leaves. The mouth of the case is made flexible bo that the larva 
can dr$w in its head for protective purposes. As it grows older 
the larva feeds upon the older leaves of the tree. When about td 

* For a further account vida Injurious /rwroia, pp. 95-98. Figs, 62,68,64. * 
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change to the pupal state the case is fastened to a twig or to the 
bark and the mouth of the case is then closed. The larva then 
proceeds to cover the inside of the case with a fine loose silk, and 
turning round hangs head downwards inside and changes to a 
pupa In emerging the male cutB its way out of the cocoon by 
means of its sharp edged beak, a portion of the empty pupal skin 
being often seen projecting fiom the case. It has highly 
pectinated antennae, and is about two and-a-half inches across the 
wings. The female has some means of attracting the male to her, 
and pairing takes place by the male insetting the end of his 
abdomen down into the case, which the female, being as mentioned 
above practically wingless, never leaves. 

The larvae of another member of the family, Clania crnmeri. 
feed upon the needles of the Pinus lonyijolia in the N.-W. 
Himalayas. The caterpillars hatch out in July and at once 
commence to feed upon the needles of the pine, from which, together 
with twigs, they construct their cases. They lemain feeding upon 
the tiees until November. The winter is passed either in the 
larval or semi-pupal state. Perfect pnpfB are to be found within 
the cases in April of the year succeeding that in which the 
defoliation took place. The moth appears in June, f This insect 
occasionally does a great deal of damage (markedly so in 1898) 
to the P. Longifotia by entirely stripping the trees of all their 
needles, in which state it is not improbable that the trees will be 
attacked by the Polyqvaphvs lovgifolia , MS., and CryphaLm | 
bark-borers which infest this tree (vide p. 108 ante). 

Ab the larvae of this family usually form their cases of dried 
twigs, moss, grass, straw, leaves, etc., they are generally very 
difficult to see when amidst their natural surroundings, and it is 
probably due to this that at present so few species have been 
reported as doing damage in the forest. Many species are known 
to feed entirely upon the leaves of woody growths (trees or shrubs), 
and the cases constructed are remarkable for their ingeuuity and 
variety. A study of the family should well repay those who take 
it up. 


Navigability of the Garonne. 

Many readers of the Indian Forester may be unaware that the 
most important river of the south of France, the Garonne, used to 
be navigable for considerable ships, and no longer is so. In addi¬ 
tion, the river has become a standing menace to life and property, 
and a sink-hole that swallows gold like water, all through the 

* Vide Injurious Insects, pp. 98-101 and Pig 65 

+ Fide Departmental Noi-es on Infects that affect Forestry, No, 1, pp. 
56-57 and Plate II, Pi*. 2, a b 5 o. 

„„ t J**PsP a l rae at»l Notes on Insects that affeot Forestry, No. 2. pp, 
265—257, 267 -273, 



NAVIGABILITY OF THE GARONNE. 


149 


enjoyment of forest rights by the mountain population, and for no 
other reason whatever. There is an important society, calling 
itself “ La Garonne Navigable,” the object of which is expressed 
in its name, viz,, to work for the navigability of the Garonne. 
Before this society two important papers were recently read by 
MM. Favre ami Kuffault, the gist of which I have boiled down 
from the Revue des Eanx et For&ls for 15th July 1902. 

M. Favre commences by pointing out that the forest is 
nature’s own chosen weapon in both struggles, viz ., the struggle 
for water, and the fight against water. In the absence of forest 
there is still the perennial vegetation on the soil which can be 
turned to good account. “The forest is the sovereign governor of 
the water supply ”—(K. Kisler). The “ torrential ” characters now 
acquired by the Garonne are costing many human lives, and in 
addition about eight million francs annually, including three 
millions for dredging alone. The hydrographers say that the silting- 
up is frightful. None of the forest works in the upper valleys take 
any note of navigation. Their object is purely local, being the 
protection of the threatened localities in the Pyrenean mountains. 
No law touches the primary cause of erosion of the “ ‘torrential ** 
character of the mud-transport, namely the surface flow. Its 
origin is not always confined to the actual sources of the rivers 
themselves, but extends to other parts of their basin. The ques¬ 
tion is not a purely geological one, but is greatly affeoted by the 
action of the great Pyrenean screen which condenses rain from the 
ooean winds. 

Agricultural irrigation has greatly increased, and now greatly 
affects the Pyren°an river supply, with the result that the low- 
water flow is diminished to the great injury of manufacturers and 
sailors, whilst the floods are worse than ever. The destruction of 
the turf, and especially of the woods, is visibly increasing; its 
progress is evident from the statistics of the dangerous zones of 
the basin. 

The cause is to be found in the difficulties surrounding the 
application of forest regulations and in the unrestrained enjoy¬ 
ment of common rights in the mountains. The proposed measures 
of defence are the following :— 

(1) An understanding with a view to joint action over the 
whole of the forest and pastoral regions round the sources of 
the Garonne and Loire. 

' (2) The appointment of a technical commission to elaborate 
a programme for the localisation of the evil, and for its treatment 
through the agency of the Forest Department. 

(3) The application, to the forests, of measures calculated 
to preserve the wooded condition j and to the pasture, of steps 
to restrain the enjoyment thereof so far as may be needful to 
preserve pastoral conditions. 
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M. Buffault’s paper had reference to the insufficiency of forest 
legislation for the purpose, and the difference between French and 
Indian laws renders it useless to go into details, but he, too, laid 
stress on the great progress of denudation* and on the need for 
subjecting all communal lands to strict management by the 
Forest Department. lie showed how the common-holders formed 
so called syndicates, and used them as an agency of destruction# 
After some remarks in support by M. de la Brnyere, Councillor 
of the Rhone, the society adopted the conclusions. 

To apply this lesson to India is a somewhat delicate task, 
which each forester may do for himself. In France the forest 
administration is autonomous. There is a Minister of Agriculture, 
a professed politician, but generally sympathetic and keen. After 
him comes the Director-General of Forests (and Waters) a 
trained forester, to whom alone the conservators, etc., are 
responsible. In France the enemies of forests are mostly interested 
right-holders, and that only in certain regions. In India we 
have right-holders and endless privilege-holders, who are as 
had, together with others, who ought to know better but do not. 
The latter have sometimes done their best to fix for all time the 
most harmful practices, and have even crushed the professional 
staff under repressive and penal legislation. The question of 
autonomy stands in the way. It is a necessity, and it is perfectly 
feasible, but stands little chance of adoption at present. The 
State forest domain is of equal importance with the State public 
works, though the current revenue will not bear comparison. 
Yet the latter have great secretariats in each branch, while the 
former is muddled by the local caprice of all kinds of uninstructed, 
prejudiced, incompetent persons, down to the tehsildar. Even if 
a had forest policy is a temporary necessity, it could be run by a 
Forest Secretariat better than at present, and the reins would be 
much nearer to the hand of Government. 

F. G. 




A Manual of Indian Timbers.* 

We cordially welcome the appearance of this work which 
supplies a much-felt want the original small edition published in 
1881 having long since been exhausted. The origin of the book 
is explained in the introduction to the first edition. A repre¬ 
sentative collection of timbers was required for the Paris Exhibition 
of 1878. The nucleus of this collection was a set of 320 correctly 
named specimens contributed by Sir Dietrich Brandis and 194 


* A Manual of Indian Timber«: an account of the growth, distribution and 
wet of the trees ana $fu ubs of India and Ceylon , with descriptions of their mod- 
rtrwofww.by J. S. Wamble, M.A., O.l.R)., F.K.8., P.L.8., mte oi the Indian 
Sweat Decrement, New and revised edition. Hp. xxvi 4» 860. (London r 
Sampson Low, Marston & Co., 1902), Frioe 18*. net. v 
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similar specimens from the collections of Mr. Gamble and the late 
Mr. S Kurz, and to thehe weie added specimens of some 400 
other species specially collected from different parts of India. 
These woods were examined and described by a committee 
composed of Sir Dietrich Bmndis, Mr. Gamble and Mr. Smythies, 
the descriptions being generally dictated by Sir Dietrich 
Brandis after the specimens had been examined and discussed 
by the whole committee, This foimed the basis of the original 
Manual, the publication of which was enttnsted to Mr, 
Gamble. 

A duplicate set of the specimens prepared for exhibition was 
subsequently deposited in the Forest School Museum, which since 
that time has been enriched by large numbers of specimens 
collected hv Mr. Gain hie himself or contributed by Forest Officers 
from various parts of India, so that in the new edition Mr. Gamble 
ha.s been able to describe no less than 1450 different species, 
which include representatives of nearly all the most important 
genera. As, however, the Indian forests are estimated to contain 
some 2500 species of trees, not counting shiubs and climbers, 
there must still be a large number the wood-structure of which 
has yet to be examined, more especially from the remoter parts 
of Buima and Assam. We trust therefore that Forest Officers 
and others interested in the woik will continue to collect speci¬ 
mens and send them to the Forest School Museum, Any specimens 
received will then be prepared and forwarded to Mr. Gamble, 
who will be glad to publish the descriptions in Jhe Indian 
Forester. We would here, however, emphasise Mr. Gamble’s 
warning as to the danger of relying on native names for the 
identification of species. A vernacular name is often a useful 
help in tracing the scientific name of a plant met with, but it 
sometimes happens that entirely different trees are known under 
one and the same name in localities not very far apart, and it is 
nob safe to trust to native names without further proof of 
identity. Disregard of this in the past has been a fruitful 
source of error. 

The new edition follows generally the lines of the older 
work, the geographical regions adopted by the committee in the 
first instance having been adhered to as well as the former 
standards of comparison. The geographical regions are 
indicated by letters, but no separate letter has been given for 
Ceylon, the timbers of which have been included at the special 
request of the Ceylon Forest Officers. 

The descriptions of the woods are given under the following 
heads: — 

1. Size and appearance of tree, and whether evergreen or 
deciduous, mode of branching. 

2. Description of bark. 
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S. Inscription of wood, both snpwood and lienrtwood, with 
its colour, hardness, grain, scent, tha characters of the animal 
rings, pores and medullary rays, etc. 

The descriptions given in the older work have been revised 
wherever necessary, and the information in regard to habitat has 
been hiought up to date Additional notes have been added in 
regaid to the uses to which the woods are put or for which they 
are suitable, their liability to deterioration, including damage by 
insects, and the sylvicultural requirements of the more important 
species. 

No attempt has been made to form a general key to the 
woods, ns this was not thought feasible, but the keys of Sir Dietiioh 
Brandis, Mesms Nordlmger, Mathieu nnd Marshall-Waid have 
been reprinted in oidei that Forest Officers may utilize them in 
preparing local keys to the woods of any particular area. 

The book is illustrated by photographs of wees and numerous 
enlarged repioductions of wood-sections. It has been printed 
on thin paper and bound in limp boards, bo as to avoid the 
necessity of having two volumes, which is always inconvenient 
in a work of this kind. It is a matter foi regret however that led 
cloth, which is particularly disagreeable to handle in a hot climate, 
should have been chosen for the binding It is hardly necessary to 
say that this Manual is indispensable to Forest Officers, and 
should he in the hands of every engineer who has to deal with 
timber construction work. 


VI.—EXTRACTS, NOTES AND QUERIES. 

Large Trees in Kashmir. 

I have been measuring the girths of some of the big trees of 
Kashmir, and send you a list with names of places where the trees 
stand 

Chinar (Platanus orient a lit), Drogmnla 50'j .Tahama, 43', 
hollow, 92' at ground. Walnut, Salkut, 20' 10"; Sognm, 20' 2". 
Elm, I)iur 4;V; Avhama. 3 ' 5*. Poplar , Nedibal, 17 3" Mulberry, 
Drogmnla, 22'4". Ash, Boniar, I4'2 ff . Alder, 15'. 

In Jammu, at the village of Manapur, are two huge arjan 
(T&'minalia arjuna ) trees of and 26/ the home of thousands of 
flying-foxes; the girth of these was taken by meat 5' above ground. 
At the remaikable Saruinsar Lake near Jammu is ajnman 20'6 fl ' 
in girth. All the measurements were taken well above the 
ground at breast height. 


J» 0* M. Di 
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Lao in Ouzerat and the Ko&kaa. 

Guzbrat. 

When on famine duty in the Panch Mahals district in 1899 I 
collected, during my wanderings, the following information about 
lac produced in the forests and waste lands of the d.strict and in 
the congeries of Native States boideiing on it, which form what is 
known, I believe, as the Rewa Kanta, and it seems to me that it 
may be interesting to have tins information reeoided rather than 
peiinit it to be buried in oblivion. It is observed that in the 
recent valuable note in the Agricultural Ledger drawn up by Sir 
George Watt. Reporter oti Kconomic Products, information about 
lac in Guzerat is confined mainly to a description of the lac 
industry in the Panch Mahals, which may render the preseut 
brief data about quantity, etc., of lac available all the more 
necessary. 

It is estimated by merchants that the following quantities of 
lac me annually collected and exported from the places named 
below to other parts of India:— 


Pavch Mahals District . 


Biitish Territory 
Lonewada State 
Dougud Haiia State 
Chota Udepur „ 
All Raj poor State 


Mds. 

(of 80 lbs.) 
WX> to 600 
1000 
4000 
4000 
not knowu 


In order to verify these figures information on the subject was 
sought ftom tlue Political Agent, Rewa Kanta, Mr. Carmichael, 
I.C.S., and he has very courteously supulied me with details about 
the export of lac fiom the different Native States suiroundiug the 
Panch, Mahals, as follows:— 


Deng u,it Bari a Stale.-- 621 mauuds of 40 seers average amount 
exported annually during past seven years. 

Chota (Jdepur State.—Average of five years 1168 maunds of 
40 seers. 


Loaevoada Slate. —Nil. 

All these Native States permit their subjects to collect lac 
from the forests and waste lands free of charge, levying merely a 
duty on the amount exported. 

The vast discrepancy between the figures supplied by con¬ 
tractors ami those of tue Political Agent seems to need explanation, 
which I am not in a position to give. 

It is proverbial how much the native is addicted to exaggera¬ 
tion. aud the figures supplied by merchants on the spot may in 
consequence be very inaccurate j but room for suspicion seems to 
exist that the native administrations are not obtaining all the 
revenue they are legitimately entitled to from their exports of lac. 
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The Political Agent states that during the past five years, up 
to 1900-1901, the export, duty on lac from Choi a Udepnr amounted 
to Rs. 2o33 or about Rs. 506 per annum, and from the Deogud 
Baria State to Rs. 310 per annum for the past seven years. 

No other State appears to derive any revenue at all from lac. 

The produce is gathered in the forests chiefly from the 
following trees 

Kakra. — Ruten frondosa, abundantly. 

Bhor .—Zizyphvs Jvjiibii, also abundantly. 

Ghat Bhor. — Zizvphm wummulatiu. 

Pipul .—Ficus bengulensie. 

Sadar or Ain.— 'lemiinalia toruentosa. 

Pasi.— DuIbergiti pavtculut'i. 

Kala Sirus.— Albizzia odomtissi/nm. 

Koshimb. — Schleicher a trijaya. 

Theieare two crops: one gathered in May-June and the 
other in November; the former being considered the better on 
account of the larger number of insects. 

Ndikdas and Bhils mainly are engaged in collecting them. 
An adult gathers about four to five seers of lac per diem, ami the 
price paid for the produce by petty contractors is one anna per 
seer. As the trees on which the lac is 'found are not giegarioua, 
collection is somewhat troublesome. In private areas the produce 
is sold from two annas to four annas per tree to contractor. 

In the Godhra talnk.i of the Punch Malmls district, centre* or 
depots exist where lac is brought by the wild tribes to petty con¬ 
tractors from the neighbouring Native States as follows Nhera, 
Nadurho, Ratanpur and Moia; at the two latter places the collec¬ 
tions are comparatively latge. as they are situated close to the 
borders of the Native States. \ certain quantity of lac is also 
collected from the Punch Malmls forests, but the quantity appa¬ 
rently is not large enough to be noticeable. The petty continct- 
ors remove their produce to Godhra, where it is purchased by 
large wholesale lac merchants, who export it to various parts 
of India, 

One contractor stated that the price of lac in Godhra in a 
favourable year is Rs.16 to Rs 18 per maund of 80lbs; that the 
price in 1899, duiihg the famine, fell to Rs.4 per maund, and that 
in 1897-1898 it was Rs.7. 

These figures correspond mainly with those given in the 
Panch Mahals Gazetteer, 

In the latter woik it is shown that quite a large industry 
exists among the Bhiln in the eastern parts of the district iu the 
manufacture of bangles and other ornaments made from iao. 
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Konkan* 

With the exception of the lac found by Dr. Tarter inside the 
grounds of the old Bombay Mint in I860, no iecoid exists 
apparently of it having been discovered elsewhere in the Konkan. 
In 1899 1 noticed pipul trees (Ficus reUgiosa) on the nmidan in 
Thana and khair trees in some of the foiests in the Bassein talnka 
of the same district bearing lac; but the incrustation on the 
trees was sparse. Close to Bassein, which is on the sea-coast, 
roadside trees of Ponyamia glabra have also been found beanng 
lac. 

The rainfall, it may be mentioned, in the Thana district 
averages about 90 inches, and the soil is laterite, i.e., decomposi¬ 
tion of trap. The thermometer in the hob weather rises above 
HU. 

In the Panch Mahals and surrounding Native States the 
rainfall varies between 25 and 40 inches. 

Thana Dihtkici’ : 1 

14 Ik January 1903. / G. M. KYAN. 


British Forestry. 

The report of the Departmental Committee appointed last 
February see Journal , vol.l., p. 428; to inquire into the present 
position and futuie prospects of forestry has been published as a 
Parliamentary paper. The present Departmental Committee 
endorse the conclusions of the Select Committee of 1885-87 as 
regalds the neglected condition of forestry in Gieat Bntain, the 
possibility ol improvement, and the necessity for the provision of 
better means of education. As regards the question of the 
extension of the forest area, the committee point out that tlieie 
is on the highest authority in these islands au area of waste, 
heather, and rough pasture, or land out of cultivation, amounting 
to 21,000,000 awes, on a large propoition of which afforestation 
could be profitably undertaken. The committee believe that the 
importance of afforestation in such a district as the Highlands of 
.Scotland will be readily grasped. The area of waste land which 
might be afforested becomes a matter of grave national concern, 
when it is lemembered that according to exports, the world is 
rapilly approaching a shortage of, if not actual deaith in, its 
supply of coniferous timber, which constitutes between 80 and 
$10 per cent, of the total British timber exports. The committee 
do not feel justified in urging the Government to embark forthwith 
upon any general scheme of State forests under present 
cncumstanceB, but believe that the question of planting suitable 
waste lands under the control of the Crown, or over which the 
Crown exercises manorial rights, is worth the attention of the 

* The Konkan is n tract of country below the Western Ghats, moludiug 
mainly the distiiots of Thaea, Kblaba and Uatnagiri. 
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Commissioners of Woods and Forests. Dealing with the question 
of education, the committee state that even where access may 
be had for purposes of instruction to private woods, it is 
exceedingly desirable that collegiate instruction in forestiy should 
be illustrated by means of example plots, a total area of 100 to 200 
acres at each educational centre being necessary and sufficient 
lor this purpose. 

The recommendations of the committee are: — 

*" (</,/ That two areas for practical demonstration be acquired, 
the one in England and the other in Scotland, of not less than 
2l)00 acres, if possible, nor over 10,U00 acres in each ease. We 
suggest that the Alice Holt Woods in Hampshire be made 
available as soon as possible to serve as a demonstration area in 
England; and that a suitable estate be puichased m Scotland, as 
convenient as possible to Edinburgh, for the same purpose. 
These recommendations, would have to be carried out by 
arrangement between the Commissioners of Woods and Forests 
and the Board of Agricultuie ; and assistance should be looked for 
from local authorities societies, and individuals interested in 
forestry and technical education. 

“(h) That additional facilities for instruction be afforded, by 
the appointment of a lecturer on forestry in connection with each 
of the Universities of Cambridge and Oxford, and that example 
plots be provided in connection with each of tlie&e centres and 
with Edinburgh. 

“ o) That a good grounding in forestry form an integral part 
of the curriculum of the colleges providing instruction in 
agriculture in Great Britain; and that short courses of 
instruction suitable for the requirements of young foresters be 
provided there. Instructors should also be available forgiving 
practical advice in connection with the rn mageintml of woods, the 
owners of which desire ati expert’s opinion. 

“(d) That provision be made for the edneition of foresters 
and woodmen by employing students to work in both the 
demonstration forests ; and that suitable buildings he erected on 
the ground for the instruction, and, where necessary, for the 
accommodation of these student*foresters. 

“ <e) Tnat lectures be given, under the auspices of the county 
councils, in neighbourhoods where there is a considerable area 
underwood: and that scholarships be offered in such counties to 
enable working foresters to attend conrses of lectures. 

•* (/) That the inequality shown to exist iu the levy of the 
state duty on timber be redressed. 

“ (g) That the Government be urged to seoure the early 
enactment of a Bill to protect owners of wools agaiust loss by 
fire caused by sparks from looomotives. 
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“ h ) That the inquiry conducted in 1805, concerning the 
area of woodlands, be lepeated by the Board of Agneultuie, and 
that detail 4 * concerning the character of the timber ciop grown 
upon them be ascertained. 

“ (i) That the attention of corporations and municipalities he 
diavin to the desiiability of planting with trees the catchment 
areas of their water supply .”—Journal of the Society of Arts. 


VII.-TIMBER AND PRODUCE TRADE 


ChTtrohill and Sim's Wood Circular. 

Fe'nuary 4 th, 1008. 

East Indian Teak —The stock of timber in London continues 
to 8lmnk and prices remain quite steady at the high level 
attained in December. There is no better prospect yet of fuller 
supplies, and it seems fairly certain that they must again be very 
restricted throughout the year. The deliveiies in January were 
567 loads, against 1053 loads in January 1902. 

Rosewood, East India —There has been enquiry for large 
good logs, small lots of which would lealise fair prices, but of 
other descriptions tne stock is ample. 

Satinwood, East India.—T here is now a fair Btock on hand, 
the chief demand being for figury logs. 

Ebony, East India.- Sizeable logs, if really good, would 
sell well, but for lower qualities there is less demand. 


PRICE CURRENT. 


Indian Teak, logs, per load 
„ „ planks „ 

Rosewood per ton 
Satinwood, per s.ft. 

Ebony, per ton 


... £10 10s. to £18 10s. 
... £13 10s. to £20. 

... £8 to £11 
... Qd. to 12d. 

... £9 to £12 


Denny, Mott and Diokson, Limited. 

Wood Market Report, 

London, 3rd February 1903. 

Teak —The landings in the docks in London during January 
consisted of 60 loads of logs and 275 loads of planks and scant¬ 
lings, or a total of 335 loads, as against 890 loads for the 
corresponding month of last year. The deliveries into consumption 
were 289 loads of logs and 270 loads of planks and scantlings— 
together 559 loads, as against 1072 loads in January, 1902. 
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MARKn RAITS I OR PRODTIOM. 


The Pock stocks nt (life analyse as follows — 

Sib'S IoxIhoI I 049 is x n ainBl 77b3 loxli if thcsxrao late list year. 

2711 „ jinn Is „ d97‘) 

— 11 blocks ,1 —“ si ,, it 

Txlxl 78-0 lo vis „ 11712 loads „ „ 

The above flames shew tint the restricted supply of teak is 
being nu*t by a diminishing demand, although dull tudi is 
probably a giavei ftetor in such falling awiv m consumption thin 
any check caused b} the mcieased cost of this wood. Rolling 
stock continues to be urgently needed for South Ahaca, md this 
will no doubt benefit our home nil way carnage and vngon 
mdiiatiy, as the Cipe does not yel) rninufaoture to any extent foi 
itself On the othei hand, shipbuilding piospects continue 
gloomy, although the “tiamp” tlass of ship, which is chieHy 
d( piessed by the over-supply of tonnage, does not gieitly 
affect the building of the high-class bo its for which teak is 
specified 

Business during January wis lacking m volume, but puces 
weie well mamtlined in all definitions of goods owing to the 
impracticability of leplacing stocks at piesent landed cost The 
fininciil position is still sufficiently sound to emse no appreciable 
apprehension of large paicels ot goods being foiced into 
consumption 


Market Bates for Products. 

Tropical AcrRiooLromsr 
Feb 1 } uary 2nd , 1903. 


Caidamoms 

* * 

per 

lb. 

Is 8 d. to Is lOrf 

Croion beeds 

Mf 

>1 

cwt 

15s to 25s. 

Cutch 

4 * • 


99 

25s to 30s. 

Gum Arabic, 

III 

» 

99 

18s to 25s. 

Do. Kino 

I • 

u 

99 

4s to 68 

India-rubber, Assam 

* * 


lb. 

2s to 3s. 

Do. Burma 

• 

u 

It 

2 tit to 3s 

Myrobalans, Madras 

4 « 

j* 

cwt. 

5s. to 6s. 

Do. Bombay 

ft 

99 

»» 

48 to 7s 

Do. Jnbbulpore 


99 

9 9 

48 6 d to 6 s. 

Do. "'Bengal 

• * 


U 

3s hd to os. 

Nux Vomica, M idraa 

4 * • 

99 

91 

7s to 108 

Oil Lemon-grass 

1 • 


lb 

5^d, 

Oichellaweea 

• • 

19 

cwt 

10s. to 12s 6 d. 

Sandalwood, logs 

•f * 

ii 

ton 

£l)to£60 

Do. Chips .. 


t» 

ii 

£4 to £H. 

Sapanwood 

44* 

)) 


£5 to jE5 10s. 

Seedlac 

t • 

99 

cwt. 

117s 6 i to 120s. 

Tamarinds, Calcutta 

« t 

99 

91 

8s to 10s, 

Do. Madras .. 

4«t 

*9 

>» 

4s. 6 d to 6s 
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will not be expedient to continue the presciibcd fellings for the 
next eight years, so it is pioposed that this part of the forest be 
simply piotected and left alone. 

The young Bhoots of eight years old measured about one foot 
in girth and 25 feet in height. 

Each coupe consists of about one thousand stocked acres. 

The calculation of the possibility in the woiking-plan is 
based on an eye estimate of the stock, which has pioved to be 
umeliable. It piescribes the lemoval of 107 sal stems of all size 
classes per acie ; no lower limit of size is stated to define what is 
meant by a Vth class tree, of winch about 22 steam aie to be 
removed and 66 retained per acre at each opeiation. 

This method of calculating the yield is unusual, but is only 
intended as a rough guide to prevent overcuiting The fellings 
should be made on puiely cultural considerations without any 
number of trees being fixed, 

In the actual working the fellings are made—as improvement 
fellings should be—stuctly in accordance with sylvicultural 
requnements alone. In the coupe visited a complete enumeration 
of the stock left after the felling made over 157 acres, omitting all 
trees of less than three inches diameter, showed 52 II, III and 
IV class trees left per acre, instead of 41, as the estimate in the 
woi king-plan gives, and 56 Vth class trees, instead of 66. 

The total of stems left per acre is therefore 108 (omitting 
trees of under 3" diameter), which is practically the same as the 
number prescribed by the working-plan. Theie is hardly any 
miscellaneous species in this part ot the forest, though the working- 
plan gives 55 as the number of stems of these species which are 
to be retained per acre in addition to tbe 107 sal trees. 

The present workings produce principally fuel, and are sold at 
an average price of about mre rupees per acre. The soiling price 
varies according to the distance of the coupe from the railway *. at 
five miles distance the wood barely pays for the cost of extraction } 
at eight miles distance it has no market value. The railway rates 
for poles are so heavy that very few are exported by rail. 

Firewood is stacked 5' by 6' by 20/ or 600 cubic feet per 
stack; this corresponds to 300 cubic feet solid when the wood 
is half dry j and four stacked cubic feet go to tbe maund. 

The forests of the Bhira Range are largely intersected by 
extensive grassy plains, which occupy moie than one-fifth of the 
total forest area. These grassy plains are either okandas , which 
probably originated in old clearings made for cultivation, and are 
now often covered with a low growth of sal coppioe shoots, which 
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are killed back perennially by frost, or else phavtas , which are 
blanks, often low-lying, filled with coarse grass without any tiee 
growth. 

This present season has heen a very dry one ; the rainfall 
has been only 55 per cent, of the noimal amount, and the frosts 
have been proportionately severe. The result is that not only 
have the ordinary yearling shouts been killed back, but also all 
taller shoots, which had succeeded during the last two or three 
years in raising themselves above the ordinary frost level. 

These grassy blanks are gradually filling up, but the process 
is exceedingly slow and the area is vast. Nigns are nearly 
everywhere apparent of a tendency of the surrounding forest to 
encroach on to these blanks. 

Tmninalia tom&nlom generally advances into the phantas* 
and the sal follows as the ground becomes more drained and 
protected. There are some very encouraging islands of young 
sal reproduction around old sal trees on the edges of these blanks, 
and occasionally round isolated seed-bearing trees standing in 
the grass. 

The improvement of these chandas is a very difficult matter. 
Frost and fire together have waged an unequal war against the sal, 
and in course of time it seems inevitable that the old stools must 
die and natural re-stocking become impossible. 

Meanwhile perennial shoots are thrown up every summer 
from the old stump?, which are often shaped like hollow bowls with 
shoots growing up in a ling all round the edge, which shoots are 
year by year killed back by the frost. 

The cost of artificially protecting these shoots from the frost 
by means of grass matting, etc., is prohibitive. Artificial standards 
have been tried of such species as Odina, Spondvts, Garuga , but 
a nuise to be of any practical utility must be one of a hardy, 
light-loving and frost-resisting species, which retains its leaves 
late through the dry season, ftugenia, operculata would be an 
excellent tree for this purpose; it is a hardy evergreen tree, with a 
broad, spreading crown through which sal saplings can easily push 
their way. 

The second excursion from Mailani was to visit Coupe V of 
the Madia Coppice Working Circle. These forests are treated 
under the method of eoppice-with-standaids for the production of 
fuel j the standards being reserved to protect the underwood from 
frost as well as for the production of timber. 

The difference of the effects of the frost inside and outside 
is very noticeable. In the open chandas every shoot is killed, but 
under the protection of the forest a few yatds away not a leaf 
is withered, and in the allocation of coupes there is no necessity 
to take the danger of frost in consideration. 
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The railway takes nothing but sal wood as fuel, in billets of 
nine inches diameter and under. 

The rotation of the coppice has accordingly been fixed at 21 
years with a view to producing wood ol this size. 

About 55 standards aie lescrved per acre, and it has been 
hitherto the intention to keep them for thiee lotations only, till 
72 years of age, as it was thought they would piolubly not remain 
sound long after acquiring fii feet in girlh. It seems not lmpiob- 
able, however, that with improving conditions of giowtli, the sal 
would grow sound up to six feet gnth and supply good tinibei. 
This part of the forest, Coupe V of the Maiha Woikmg Cucle, is 
not as good as some paits of the ttans-Saida foiests, I)udwa for 
example, but the growth is vety good ; the standards aie lather 
close together, but the trees have small ciowns. and the young 
growth is thick and very vigorous. The height of the leaf-canopy 
is about 70 teet. 

The crop being pi act ically composed of pure sal, with a varying 
admixture of Terminal in tomenlosa, tins foiest might very well be 
selected for an expeumental woikmg crfcteT to iie^tr eated under the 
regular method with successive legeneiation feTlttlgs. 

The best parts of the (oiest aie on the highest ground, and 
there is nothing to fear inside the forest from fiost. Even this 
year, when the fiosts have been exceptionally severe, not a leaf 
is touched m the forest, though everything in the open chcuuiaa , 
which intersect the forest, is killed. A protective belt of forest 
50 feet broad is left round the chandaa , and nothing is cut in it. 
The soil is a loamy sand. Measurements of sal coppice shoots of 
4 —5 years old showed an average of seven inches gnth and 15 
feet in height. 

The working-plan originally prescribed that with a view to 
supplying data regarding the lute of growth every standard should 
be measured in every coupe, 

It is an important part of every woi king-plan (o pi escribe the 
systematic observation and record ot eveiy thing connected with the 
growth of the trees of the principal species, so that as time goes 
on, eaoh working-planH officer may have more full and detailed 
data to go upon than his predecessor It would he, however, neither 
necessary nor desirable to keep a record of the rate of giowth of 
every standard reserved in the whole foiest, so it has now been 
ordered instead, that a sample plot of one acre in extent shall be 
selected in every fourth coupe, and that all standards in it shall be 
measured every five years. 

The students accordingly measured a new sample plot in 
Coupe V, containing 70 standards. Both girth and height of all 
tiees were caielully measured. 



NOTES ON A TOUR THROUGH THE KHERI DIVISION, OUDH. 163 


Each tree bears a ring of white paint at a height of 4 feet 
6 inches from the ground : it is, however, pieferable to have the 
ring at a point where the Btem is cylindrical and fiee from all 
irregularities of growth, rather than always to have it exactly to 
an inch at the proper height from the ground : in the case offices 
with sloping stems too, the ring must be perpendicular to the 
axis of the tree, and not horizontal. The measuring tape must 
be held along the top edge of the paint mark. 

Each annual coupe is divided into a number of plots, four or 
more, which are auctioned at a rate per acre to the contractors. 

The work, however, is limited by the means of export, and as 
the railway has often been unable to supply a sufficient number of 
waggons, some parts of the annual woikings have not been felled 
in the prescribed year, and the fellings have consequently fallen 
into arrears. 

Each coupe is about a thousand acres in extent, and the yield 
is about 3U00 cubic feet per acre. The fuel is disposed of by con¬ 
tractors at about Rs 17 per stack of 600 cubic feet, a large proportion 
being bought by the rad way. The price paid by the contractors 
varies between Rs.5 and JRs. 25 per acre according to the distance 
of the coupe from the railway, and it has been lowered in past 
years by the contractor knowing that though he buys the entire 
plot, he will piobably have to leave a part of it unworked. These 
parts of the coupes which remain uncut are resold a second, and 
sometimes a third, time. 

This Coupe V, which the students visited, was not all worked 
in one year as it should properly have been, but was worked in 
parts during three consecutive years. A map is kept on a large 
scale showing each year the areas actually worked over. 

The woik in this working circle is now (1902-1903) just one 
coupe in arrears, but with an improved supply of railway waggons 
it is hoped this year to work two coupes and so get straight again. 

A revenue of Rs 6000 per annum is made in this lihira Range 
from the sale of Bhabar grass, Ikchcem urn avgustijolium. It sells 
at Re. 1-5-0 permaund delivered on the railway. It is said to be 
best when cut in the rains j the fibre is then strongest, and it 
retains a pale green colour. It is cut, dried, shaken out, and then 
twisted into hanks, which are exported for the manufacture of ropes, 
matting, paper, etc. In other places this grass is always harvested 
in February and March, because in the rains it is mixed with 
young sappy blades and the last yeur’s grass has lost some of its 
strength. 

Charcoal Kilns. 

At Marha the students saw a camp of twenty chArcoal kilns 
of an unfamiliar kind, which appears to give good results in places 
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where a large supply of wood renders the labour employed in 
burning the charcoal of more importance financially than the cost 
of the wood burnt. 

These kilns are used several times. 

The first time, the wood is stacked in the ordinary way into a 
small hemispherical mound, and covered over with a thick coat of 
mud overlying a first cover of leaves. 

This kiln is burnt without any chimney, and the shell of mud 
is not beaten down as the wood subsides, but is cooked into a hard 
crust forming a sort of permanent oven Kach kiln, which is 
paraboloid in shape, is 6^ feet high and 13^ feet in diameter. The 
crnst is about six inches thick, and the floor is the natural 
level ground. 

The wood, which is green, and includes some huge old hollow 
pieces of sal of three or four feet girth, is stacked on end veitically 
with other pieces laid on the top. The billets are about two 
feet in length. 

The kiln thus contains 75 maunds of wood or 150 cubic feet 
solid. 

The burning takes ten days, and after leaving it two days to 
cool, the kiln is opened by breaking a hole thiough one side of the 
baked crust, and about 27 maunds of charcaol is obtained. 

The first burning yields a poor outturn both in quantity and 
quality. 

Next time, the kiln is restocked by the door broken in one 
side, and billets of wood aie again stacked inBide : the doorway is 
then built up again and smeaicd over thickly with wet mud. 

The kiln is fired from a hole at the bottom on the side from 
which the wind is blowing. The fire passes upwards to the top of 
the stack, and there spieada into the wood all round and thence 
burns downwards. There are holes left in the cinst of the kiln, a 
few rather large holes on two levels, which are gradually closed 
from above downwards as the tire spieads to the lower part of the 
kiln. There are also holes left on the ground, which are the last 
to be closed. After the first burning, the mud crust is burnt dry, 
and is absolutely air-tight. Any cracks are filled up with mud* 
and the whole kiln is kept luted over. 

Only waste wood—wood too big or not fit for sale as fire¬ 
wood—is carbonised. The interstices between the billets in 
stacking are not filled in ; the labour is the only real expense, and 
a little waste of wood is of little consequence. 

The wood practically costs the contractor nothing, as it is 
only waste pieces. 
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The cost of cutting the wood for burning one kiln is Rs.2, 
and the cost ot burning the kiln is Rs.‘2. 

The yield is 27 maunds of charcoal, which after paying one 
anna per maund for cartage to iMailani, sells there at Rs.50 for 
180 rnaunds. 

The total cost is therefore about Rs.5-11-0. and the receipts 
Rs.7-8-0, or the profit on each burning Rs.l-13-G. 

Coppice Working. 

Until a short time ago, almost the entire produce of the 
Marha coppice working was exported as fuel, as it was thought 
unwise to allow the contiactois to sell timber to outsiders inside 
the coupe on account of the temptation to fell standards. 

A system has therefore been lately applied by which every 
tree of three inches or raoie in diameter, which is possibly fit for 
use or sale as timbei, felled in the coupe, is marked with a 
hammer, and the standards reserved are marked with black paint 
only. 

With this safeguard against abuse of the permission to sell 
timber locally, a considerable trade has arisen, and the eontiaetors 
now recover the greater part of the money that they have paid to 
Government for the coupe from traders, who come with carts from 
distant places 1 o buy small timber. 

There is no longer any waste therefore in cutting up into fuel 
wood capable of being used for small timber. 

The contractor saws up into metre-gauge sleepers the thickest 
sal logs, but they are seldom free from Bapwood, and only sell for 
Rs. 1-1-0. The price of first class sleepers is Rs. 1-12-0, and of the 
second class Rs. 1-6-0. These sleepers are passed and marked by 
the Ranger before they are moved away from the stump, so that 
no standards can possibly be felled for this purpose. 

The principal produce of this forest however is fuel, chiefly 
for the railway. In executing the felling, all trees, including the 
smallest seedlings, are cut for the sake of uniformity in the new 
crop. The railway only takes f>al fuel; wood of miscellaneous 
kinds is all exported to Bareilly, Lucknow and other large cities. 

The coupe now being felled sold for ten rupees per acre, and 
the outturn is about 3000 cubic feet per acre. 

The coupe is divided by lines into four plots. Temporary 
wells are sunk by contractors wherever required, as the water 
level is only 8 or 9 feet helow the surface. The felling is mostly 
done by hillinen. One contractor, however, imported Bareilly men, 
as they are better workmen and use very heavy axes (7lbs,;. 
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One Bareilly man can cut a quarter of a stack of fuel per 
diem, and thereby earns one rupee: this work would take two 
local woodmen, or four Paharis, to do. 

Systematic Marking or Standards. 

The working-plan does not go into much detail on the 
subject of the reservation of standards. It merely lays down a 
minimum of 50 trees per acre, or 75, if Vth class trees have to be 
reserved. A tree of three rotations’ age is reckoned for the 
present to be exploitable. 

On an average about 55 trees have been reserved per acre. 

If the plan is to realise 20 standards of 72 years old per acre 
at each felling, it would have been the right thing to reserve 
about 30 trees of two rotations’ age, and 40 of the age of the 
coppice ; total 90 trees. 

This would have allowed for casualties; and several trees are 
always broken in the working ; it would also have given further 
opportunity for continuing the selection of those trees which are 
considered to be worth reserving for a third rotation. 

Formerly the marking of standards was always done by eye, 
and the result was that the number reserved per acre was very 
variable, according to the personal idiosnycracies of the marking 
officer. As a rule the tendency was to reserve too may standards, 
in which case the coppice suffered proportionately. 

In the Kheri Division now every square chain of the coppice 
coupe is measured out, and six trees selected therein to allow for 
tiees which may afterwards be accidentally broken. This may 
sound rather unpractical, but in reality it takes no time at all. 

The whole coupe is gone over in strips parallel to one side; 
four boys hold cokIh of a chain’s length along the sides of the 
strip, while a cooly marks the outside of the line by cutting 
branches along it; there are also two other eordnofa chain’s 
length going cross-wise across the strip, so that as the marking 
officer goes down the strip, it is all divided up successively into 
plots of one square chain, in each of which he selects six 
standards. 

One marking officer can do 15 acres a day. By this means 
the standards are perfectly uniformly distributed over the whole 
area, ana are more or less equidistant one from another: another 
practical advantage is that the contractor knows exactly how, 
and in what number, the marking of the standards has been done, 
and he will therefore have more confidence in bidding high at 
the sale. 

The standards are supposed to be of two sizes (24 and 48 
years old!, but practically they are reserved of almost any size. 
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In grassy places there may be practically no choice, as there 
may not be moie than six tiee& altogether glowing on the square 
chain, in which case nothing can be cut. 

This systematic selection of standards may sometimes result 
too in the reservation of trees unwoithy from a timber-producing 
point of view, but selected purely on acoouub of their position. 

No statement regarding the size or species of the standaids 
marked is kept: in last year’s coupe the crop looked rather 
open on account of the small size of the majority of the trees 
reserved, and there might possibly be a little danger of frost 
penetrating. 

On the whole there is no doubt that this systematic method 
of maikmg sUndaids is an admirable one in every way. The 
difference in the appearance of two coupes, one marked by eye 
and the other by this system, is very noticeable, and allows the 
advantage of the new method. 

Sample Plot. 

The students laid out a sample plot in this year’s coppice 
area at Marha m accordance with the orders abovementioned. 

A typical piece of forest was selected and laid out in lectangn- 
lar foim, five chains in length, parallel to the road, from winch 
it is separated by a protective screen 40 feet wide, and two 
chains in breadth. It was found to contain 57 standaids, The 
plot was laid out by chain measuiement, and a narrow trench 
dug all round to matk the perimeter. It was also divided across 
into four equal quarters. 

The trees were first numbered with white paint on a 
scraped surface of bark. They were then ringed with white 
paint at 4 feet 6 inches from the ground, avoiding all bumps and 
irregularities of shape, and always ringed at right angles to the 
axis of the tree. This is done by scraping the tree clear of 
projecting roughnesses and tying a string tight round the place 
chosen, and then painting a band up to the level of the string. 

The position of each tree on the ground is then measured by 
co-ordinates from the four corners of the plot, and thus lecorded 


C B 



The four quarters of the plot are^willed A, B, 0 and l>. 
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The list is as follows:—• 

1. A 9 13 

2. A 10 15 

3. A 8 17 

etc. 


17. B 2 5 

18 B 6 12 

19. B 7 17 

etc. 


The first number shows the distanoe of the tree measured 
from its corner along the longer side of the lectangle, that is, from 
A or B in the direction of D or C, and bice versd. 

The second number gives the offset at right angles to 
the longer side of the rectangle, that is, the distance of the tree 
from the perimeter of the plot measured parallel to the shorter 
side. 


Tree No. 1 is therefore in A quarter at a point 9 feet distant 
from the base A B, and 13 feet distant from the side A D. 

Tree No 19 is in B quarter, and is found by measuring 7 
feet along B 0, and then taking an offset of 17 feet at right 
angles. 

The giiths and heights of all the trees are then carefully 
measured and recorded 

Pontoon Bridge ovrsR the .Sarda River. 

The railway extension from Mailani to Sonaripur, 32 miles, 
which is soon to be carried on to Katarnian Ghat, is at present 
practically a forest line merely, which is closed for half the 
year in the rains. 

The Sarda is a river which shifts its channel from time to 
time, and there is therefore no permanent bridge over it. 

The river crosses it at present on a temporary bridge, 
which is dismantled evory year at the beginning of the rains; 
it is built on piles for tho shallower half of the river bed, and 
continued ou pontoons across the deeper part. The piles aie 
made from II class sal trees specially selected from the forest 
and supplied to the railway at the rate of fourteen annas 
per cubic foot. The pontoons are seven in number. They are of 
iron, and are ?0 feet in length and 20 feet in breadth. They arc 
anchored in line across the stream 60 feet apart. Each pontoon 
carries a section of the bridge of 50 or 20 feet alternately in 
length, fixed on a vertical shaft, in the centre of the pontoon. 
These sections of the bridge, iron girders, are then swung round 
into line, and connected by horizontal steel pins, from which 
they swing. As the train passes over the bridge, each pontoon 
is depressed about a foot into the water by the weight of the 
engine and train, and the rail can thus undulate to a slight 
extent without any harm resulting. 
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New Working-plan of trans-Sarda Forests. 

The old working-plan of these forests prescribed fellings up 
to the end of the season 1901-1902, and its place is now taken 
by a new plan, which will come into force on 1st July 1903. 

This forest is divided into two working circles, east and 
west, both worked under the Selection method, with a 30 years' 
felling cycle and annual coupes in each of about 1500 acres. 


The sal forest is exclusively on the high alluvium. The 
low alluvium, the later deposit, contains nothing but grass, with 
shisham, khair and scrub jungle. 


Iligh alluvium 
Low alluvium 




Sq. miles. 

Sal forest ... 

* •« 

... 143 

Grass 

« •« 

... 66 

Shisham and kheir 


... 20 

Vanous ... 


... 20 

Grass ... 

9 >1 

l t- 
CO CO 
I <M 

• 

* 
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The high alluvium or sal area is again divided into high 
level and low level. 


There is not veiy much difference between these two types, 
but on the liigh level the forest is better stocked and the soil 
is more clayey. On the low level, the soil is more sandy, there 
is more grass, and frost and fire have done more harm: the 
forests, however, being less good than those on the high level, 
have been less worked. 

The whole country is flat, with a gentle slope of three feet per 
mile to the south-east. The average cold weather water-level is 
33 feet below the suif.ice on the high level areas, and about 15 
feet down on low level areas. 


High alluvium sal area. 

Stocked. 

Fire lines 

Glass. 

Total. 

High level*** *m 

• •• 

29,203 

272 

70 

29,545 

Low level... ... 

>ii 

61,238 

769 

36,600 

07,592 



Total acres 

127,137 


Sal forms nearly three-fourths of the stock, and Terminalia 
tomentosa nearly one-fourth. The latter tree occurs principally 
on low ground; the timber is of less value than that ot sal, and is 
nearly all exported to Meerut, where, it is said, white ants do not 
eat it. It is very good in quality, but the general state of 
reproduction at present is poor. 
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The annual yield is fixed at a maximum of 12,000 sal trees : 
this is probably less than the possibility, but the forest is not fully 
stocked, and it is intended to raibe the exploitable size from G feet 
to 7 feet G inches giith. 

For the first half-period of 15 years, the exploitable size is 
taken as 6 feet corresponding to 120 years of age, but it is intended 
then to raise it to 6 feet 9 inches. 

This raising of the exploitable size would seem to be rather 
premature in the absence of any reliable data as to the size to 
which under existing conditions sal trees can grow without 
beginning to become unsound. 

The trees are mniked for felling a year in advance, and an 
estimate is then made of the expected outturn of sawn timber from 
the coupe. This estimate is based on figures obtained from past 
woi kings, which roughly give 30 cubic feet and 5 cubic feet 
ipspectively for each sound and unbound I class tree: sal, t>ain and 
haldu aie sold separately. If necessary the coupe is allowed to be 
kept open for export during the year after the felling, and in 
the following season,—two years, that is, after the felling— 
subsidiary fellings are made for the removal of old worthless tr**es 
and of trees of inferior species suppiessing young sal growth, 
while badly grown or damaged young trees are cut back flubh with 
the ground, and climbers are cut. 

These subsidiary fellings are veiy important, as can be well 
seen at Dudwa, for if only the marketable trees are extracted and 
a large quantity of old unsound trees 'left to cumber the ground, 
these latter can only be afterwards removed at the cost of incalcul¬ 
able damage to the young growth around them. 

Working of tee Forests. 

The principal produce of the forests is sal metre gauge 
sleepers (6' x 8* X = 11 cubic ft.’), of which seventy thousand 
were exported last year. 

Until recently the railway woiked the forests by tlieiv con¬ 
tractors, and paid twelve annnH per cubic foot on all sleepers 
extracted. The railway paid their Delhi sawytra seven annas for 
first class sleepers, and two and one anna respectively for second 
and third class sleepers. 

The normal price for sawing sleepers being four to five 
annas, the workmen naturally tried to confine their wmk to tho 
conversion of first class sleepers, and consequently a large amount 
of unsound and unconverted timber was left in the ioreat. 

Each coupe therefore had to be resold afterwards a second, 
and often a third, time, to be again woiked for the extraction of 
the refuse timber it contained. There are many obvious 
disadvantages connected with this mode of working, in addition 
to the fact 'that all felled timber barked and left lying in the 
forest is at once attacked by large longioorn beetles. 
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This has been all changed now bv the introduction of what 
is known as the monopoly ■>>)stem, which was staited last year 
with outside coiitrcictoi\s, though the railway continued working 
foi ono season under the old anangement of paying twelve annas 
pei cubic loot on all timber expoiLed. The forests are now woiked 
entirely under tnis admirable system. 

As soon ns the coupe hns been marked, an estimate, as stated 
above, is made of its probable yield There is a regular sanctioned 
scale of export rates detailed for every variety of converted 
timber; this royally is debited against the purchaser’s account as 
each cartload of sleepers, beams or scantlings passes the forest 
cliowki on its way out of the foiest. 

The intending contractor or purchaser, being familiar with 
this scale of export rates, is able to calculate, on seeing the coupe 
and the estimate of its produce, how much in addition he is able 
to bid to buy the exclusive right to work the plot or group of 
plots which are offered for sale. 

The monopoly price at present works out to about two annas 
per cubic foot on the outturn, or about one quarter of the whole 
price, as the greater part of the sawn timber extracted comes under 
the category for which six annas per cubic foot is due. 

Instead therefore of taking out only the best timber at a 
comparatively high rate of royalty, and leaving everything else 
lying in the forest, the contractor under the new system, having 
paid down a considerable lump sum for the monopoly of his plot, 
which sum he has to pay whether lie works the plot or nob, has 
every incentive for woiking out as much timber as possible from 
it, and in practice nothing but wood worth less than three annas 
per cubic foot—fuel that is—is left in the forest to waste. 

The monopoly price too allows for differences of distance from 
the railway and of productiveness of the locality, which cannot 
so conveniently be allowed for iti the printed scale of rates for 
export duty. 

Five Range Forms are kept up, showing details regarding the 
working of the year Form I is simply a list of all trees felled, 
showing a serial number for each Ire© and its giith. 

Form III is a form for conversion, and shows either logs in 
the round with their girth, or scantlings of various dimensions. 
The number of pieces yielded by each tree is thus separately 
shown, and the progress made day by day in the work in the forest 
is shown as it goes on, 

The annual compilation of these returns gives very reliable 
yield tables for the forests of this locality. 
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Form V it> an export foun, and shows the number of pieces of 
all sizet. removed from the forest by each contractor The clerk 
at the forest chowki examines each cart as it passes, puts the sold 
mark on the timber, notes the name of the cartman, and the 
number of pieces it contains. The royalties on each class, of 
scantling aie entered and totalled, and the amount subtracted from 
the contiactor’s deposit, and his balance stated. Each contractor 
has a separate book of Form V. 

Form II gives the monthly totals of Form V, and must always 
give smaller returns than Foim III. 

Form IV gives the monthly totals of Form I. 

In addition to the hamner-marks which the forest gang 
cleiks—who keep Forms I and III and are under the Ranger’s 
ordei s, though paid for by the contractors—put on the sleepers 
and pieces at each stage, thete is aFo a set ini number put on every 
stump in the forest in red paint, and the ^ame numbei is printed 
on all sleepers and scantlings made from the tree. These paint 
maiks are only fot use in the forest for checking Form III, befoie 
the timber is removed from the ground where the tree was felled, 
to show which tree yielded any particular pieces of limber. They 
are of no use when once the timber has been removed from its 
original spot 

Execution op teie Fellings. 

The work in these forests lastB foi seven months in the year, 
from the 1st December to 30th June; Hawing is allowed only to 
the end of March, but carting is allowed to end of June. The 
sawing is largely done by Delhi men, who work veiy well: two 
mm can saw up five or six m j tre gauge sleepers a day out of 
gieen sal logs. 

The felling i\ done by saw and axe combined. 

A ring of batk about a Coot wido is first taken off the tree 
at the level where it is going to bo felled 

Then a notch—not a very large one—is out Vith the axe out 
of the side towards which the tree is leaning, or out of the side 
towards which direction it is desired that the tree should fall if 
it is standing straight and pretty evenly balanced. 

An oblique sawcut is then mado 
on the other side sloping downwards 
towards the centre of the tree. 

No wedges are used, as the 
weight of the tree aided by the notch 
ont out of the other side keeps the 
sawcut open, so that the saw works 
quite freely. 
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The saw used is not the bioad curved Delhi saw, but a less 
cuived, narrower and more flexible saw of only about three inches 
in width at the widest end. 

A sound sal tree of ten feet girth was felled in 23 minutes 
by two men. 

For purposes of conversion, the advantage of the Ddlii 
shape of saw is best seen when it is being used in a veitical 
plane. 

Instead of having to dig a hole in the ground for the 
men holding the lower end of the saw to work in, as the 
Gorakhpur is do who use frame saws, the Delhi man simply sits on 
the ground, and works his back, legs, and arms just like a man 
sculling. 

Although the saw is cuived, it produces an oblique cut in 
a straight line through the wood. 

The Delhi saw costs Rs 3-8 ; it is said to be made out of old 
l ail way mils hammered out. The teeth are filed and set two or 
thiee times a day. The setting is not done by a key, lilt by two 
small hammers ; every fourth tooth is set alternately right and 
left. 


Large hollow sal trees are used for boat hulls; they only cost 
about Rs. 75 each to make and export, and they sell at Bahrain 
Ghat for nemly double. 

These logs are often about twelve feet in giith. and cube 
nearly two tons. 

They are hollowed out, and then stretched open by filing 
the under suiface, in the same way as teak hulls are made in 
Burma. 

In measuring the giith of a standing I class sal tree seven 
inches is allowed for the bark. 

In the conversion of kurries of Tern tin ah'a tomentosa, it is to 
be noticed that the sapwood of this species being considered by 
the natives to have greater transverse sliength than the heaitwood, 
which may sometimes be rather brittle, they always try to keep 
some of the sapwood on their beams. 

Fire-fkot&ction. 

The Kheri forests are intersected by a very well developed 
network of fire lines. 

These are cleared iu November and burnt at the end of 
December and January By the end of January the young grass 
springs up, and the fire lines are gieen. 
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The vast extent of grass areas which intersect the whole 
forest, would constitute a great source of danger from fire if they 
were not burnt every year in self-defence. They aie accordingly 
all fired in January, but a belt of 200 feet of grass is left all 
round the edge of the forest to encouiage tree growth therein. 
The sal trees round the phuntrtn are not likely to produce seedlings 
at any distance greater than this. 


Wells. 


The-water level being at a uniform distance below the 
surface of the ground, and never deeper than 40 feet down, even 
on the high level, permanent wells can bo easily sunk through¬ 
out the forest wherever they are mpmed. The average cost is 
about Rs. 100 for every ten feet ol depth; thus an ordinary well 
with the water at 30 feet below the smface and 20 feet of water 
in it, costs Rs. 500. The well is first dug out until the water-ley al 


is reached, and then the well-curb, 
made of pieces of Eugenia jambolnna 
wood, with a section as hete shown, is 
laid down, and ten feet of buck 
cylinder is built up on it. This 
cylinder is then sunk down to water 
level by digging out the earth from 
the bottom under the curb, whose 
sloping under-surface presses the earth 
into the middle of t*he well. 


'iorr roMal upper $atface\ 





t 


The brick cylinder is then built up another ten feet in height, 
and the whole is again sunk down to water level, so that there is 
always twenty feet of water to start with. 


Sylvicultural Notes. 

It is prolnbly safe to say tlmf almost without exception every 
sal tree in these forests is sprung from a coppice shoot. 

If any young seedling, or what appears to he n yonng seedling, 
be dug up, it is found to he growing on a thick bulbous stool, 
possibly thirty or even forty years old. 

If it is, as appear? at first sight, an inevitable part of the 
plan of nature that all young sal growth should thus be always 
thrown back, say, even 20 years, this fact is obviously of the 
greatest importance in designing a systematic treatment to be 
applied to a forest, especially if the cultural mode of treatment 
were the regular method, with successive regeneration fellings and 
single-aged crops. The possible causes of this untoward habit 
are therefore worth considering. 

Suppression from want of bufficient direct sunlight naturally 
suggests itself in this connection. 
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The sal is reputed a shade-bearing species, and it certainly 
can exist without much light, but to grow it requires direct 
sunlight. Perhaps the more vigorous growth of the sal in Kheri 
rendeis it more light-demanding than it is in the Dun. 

The thick sappy carrotty stems that shoot up when, after a 
long lapse of years, the swollen underground stem throws up a 
strong vigorous shoot that now at last will survive and continue to 
grow, seldom, if ever, are seen (at any rate in Kheri), under cover 
of surrounding giowth, but only under direct sunlight. The 
result of impiovement fellings too is most striking, and the 
removal of worthier and unsound trees with spreading crowns 
has everywhere resulted in a splendid growth of young sal, which 
was only waiting for more light. Even the clearing away of 
bushes of Mallotus phUipphieiisi^, under which suppressed sal 
seedlings are often found, has been found to assist in raising a 
crop of joung sal. 

It is incontestable therefore that the youug sal plant requires 
light for its growth, but the action of overhead cover alone will 
not satisfactorily account in every case for the periodic (it is not 
necessanly annual) dying back of all young sal plants, since the 
phenomenon is equally common and noticeable in open grassy 
places, and round the edges of blanks where there is absolutely 
no shade at all. 

The failure to tap the permanent water-supply has also been 
suggested as a possible reason for this waste of production, and 
would in many respects fit the case. 

What more natural than that the young plant should he 
withered aud scoiched up by the diy winds of the hot season, 
so long as its roots aie only yet woiking their way through a 
great depth of loose sandy soil and have not yet reached the 
water-level V 

It is to be lememhered, on the other hand, that the best 
grown sal i.s on the high level area, where the water-level is about 
three times as far below the surface as it is on the low level. 
On water-logged soil sal will not grow at all, and in places where 
the wntei-le\el ii> not. far below the surface it is natural to 
suppose that the length of the taproot and the length of the 
trunk are in a direct proportion, and it is certain that if the 
water-level is near the surface, the sal tree is stunted. 

Moreover, the most active period of the sal's vegetation is 
just in the driest time of the year, and at the end of March the 
striking phenomenon is seen of a tuft of green leaves appearing 
a short way below the terminal shoot, before any otherpart of 
the young tree has put forth its new leaves. Whether the habit 
which the sal has in the pole stage of periodically replacing its 
leading shoot, which dries up, by an extra vigorous side shoot, 
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is to be attributed to the same cause which results in the 
periodic dying back of the young shoot winch springs from the 
ground for many years in succession, is a point to be decided 
by careful observation. 

If drought caused this repeated dying back for the first 20 or 
HO years of the lile of the young sal, it is difficult to understand 
how the subterranean part of the plant continues to glow in vigour 
aud succulence all the time, and this same objection holds with 
reference to suppression from want of direct sunlight. 

Other possible causes for this habit are frost, fire, glazing and 
injuries from men and animals, and lastly insect attacks. Fiost 
would readily account for this natural coppicing of the seedling 
if all paits of the forest were exposed to fiost, but as large aieas of 
sal forest are never touched by frost, but still suffer everywhere 
from the periodic and continual dying back of sal, it. is evident 
that frost alone will not account for it. A similar argument disposes 
of fire, grazing and external injuries from men and animals, 
because, although any of these reasons might readily produce this 
result, yet the same thing is frequently observed in places which 
have been successfully protected from fire for many years, and 
which have not been exposed to any direct injuries from cattle 
grazing or working in the forest: besides, we see the same thing 
happening when the tree is well advanced in the pole stage, and 
the leading shoot often dries up and is replaced by a strong sappy 
side shoot. 

Lastly, we have to consider insect attacks. The scale insect 
swarms in the sal forest at certain times of the year, hut so far no 
connection has been proved between its ravages and this habit of 
the sal tree. Common as it in, it is hardly credible that this 
insect should be so universal that no part of the forest should ever 
be left undamaged by it. 

A significant point to observe too, both in connection with 
the monofleJms and some of the other suggested causes of this 
habit, is that the hud a which are going to supply the side shoot 
on its drying up, are already well developed and dearly visible 
long before the leading shoot has begun to lose its leaves, or to 
show any symptoms of the fate which is awaiting it. 

Possibly a combination of some or all of the above-mentioned 
causes may account for this unfortunate habit j it is conceivable 
for example that an insufficient water-supply might, to begin with, 
diminish the seedling’s vigour of growth, and then that accidental 
fives, on,deer browsing, or insufficient overhead light might even¬ 
tually result in its dying back. 

The habit however is so universal that the cause would seem 
to be something more far-reaching than any external injuries can 
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be, and the only way to satisfactorily settle the question is to sow 
a nursery bed and to carefully watch the development of the young 
trees as they grow up. 

Meanwhile, this habit of the sal of continually dying back, 
and thereby losing perhaps 20 years of growth in its earliest 
stage, is quite sufficient to upset any working-plan that ignores 
this fact. 


Res nets of Improved Methods of working. 

The increase of revenue in the Kheri Division last ^ear result¬ 
ing from the introduction of the monopoly system in the trans- 
Sarda forests, ftom increased export of timber by contractors in the 
Bhira forests, instead of cutting up everything into fuel, and from 
the rise in the value of the coppice coupes, consequent on the 
introduction of the systematic method of marking standards, is 
nearly Rs. 87,000. 

In the Bhira Range, while the average annual revenue wa s 
formerly Rs. 15,000, the present revenue is nearly Rs. 45,000, and 
will probably next year be Rs. 60,000. 

In the Kairigarh Range, however, the outturn will be only 
one-third of the estimated annual outturn, which is two lakhs of 
cubic feet, or one and a half lakhs of metre gauge sleepers, owing 
to the large proportion of old unsound trees m this year’s coupe. 
However this decrease will be counter-balanced by the improved 
revenue in Bhira Range. Until recently the second and third year’s 
fellings over each coupe were necessary, because the railway only 
extiftoted the best timber, which it paid them to work out at 
twelve annas a cubic foot, and left everything else lying in 
the forest, and also because the coupes were so large. 

The best thanks of the School are due to Mr. P, H. 
Clutterbuck, the Divisional Officer, to whose kindness and good 
management the tour iu Kheri was both extremely enjoyable and 
instructive. 

All information regarding the forests and their working was 
freely given, and the matter contained in these noles is almost 
entirely derived from his explanations. 


H.J. 
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The Insect World in an Indian Forest and how to Study It. 

By E P Silblinct, F L S, F R S 
Continued from p. 118 
Pari VI— (continued) 

ORDER — LEV1DOP1ERA -(continue i) 
SUB-ORDER IIErEUOCERA (Morns)- ( continu'd ). 

Fvmiiy CofasiDiT (CAHPrNiifR Worms; 

Th* Cossids are mothb of large size having no proboscis Ihey 
have frequently a dense coveung ot matted, impufrct scales on 
their wings, the pattern being vague Ihe Una aie often 
huge, are nearly bate of hurs, and have no blight markings 
They bore into trees, often making huge i unifying buriows 
and bonng holes to the extenoi, liom which the sip exudes 
and inns down the batk outside, saving as an indication of their 
presence These laivjc o f ten att lin a length ot several inches 
and may live for several yeais m this condition, mining np and 
down m the wood of the tiee Ihe pupa is foimed within i 
slight cocoon of bilk mixed with gn iwed wood It is furnished 
with spines along the doisal surface of the abdomen, by means ot 
which it oau move to a ceitam extent up the tunnel 

This family requires sericus study in Indian foiests One 01 
two pests are already known, and it will not impiolmbly be found 
that others are a serious menact to young saplings, ittacking 
and riddling them before they have giown to a si/e ‘•ufliuent to 
escape damage fiom the pest 

A species^of tins family named^Cossns cn iumhe has been 
repoited as attacking lopped teak tiees in Itavancorc The 
tiee is found on consideiable areas both in the low countiy 
and on the lulls up to 3000 feet elevation Ihe teik ovu this 
aiea is laigely lopped foi fodder, and in the lottcn wood winch 
forma by decay at these wounds, the moth lays h< r eggs about 
April The larva is smooth, without hairs, and ted m colom ; 
it piobably spends ovei a yeai boring inside the wood Hit* 
tunnel foimed is a winding one The pupa is appaiently not 
enolosed m a cocoon It is spiny, the spines being made use of 
to enable it to work up the tunnel to the opening to the outside, 
thus enabling the moth to creep out of the 1 ole originally boied 
to the outside by the larva for thispuipose* "When tiees <ue 
badly attacked they are said to die down, only the base of the 
stem lemaimng, whit h throws out suckers. 

Ihe well-known coffee-borer of Southern India, Zeuzeia- 
coffeac, belongs to this family, the larva feeding in the coffee 


* Vxie Injurious Insects of Indian Foiests, p 102, fig 67 
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branches and stems and, it is said, in the roots, and killing them 
off It is also said to attack the sterna and roots of the sandal¬ 
wood, young saplings of this tree being either killed outright or 
so weakened that they were thrown down by the fiist storm. 

The Writer has had an opportunity of examining both coffee 
and sandal-wood in the Madias Presidency, both young **apling8 
and older trees, and his investigations, although they have 
not been carried far enough at present, lead him to suspect 
the real pest of these trees and the one which causes the most 
serious injury is a longicorn grub ( Oerambycidce) which 
attacks the trees in their sapling stage, and, usually starting 
in a bianch, works its way down to tne heart of the stem, 
peihaps hibernating in the cold weather in the roots. Whilst 
the coffee boring caterpiller undoubtedly does damage to both 
coffee and sandal-wood, investigations will not unlikely show 
that this damage is by no means so severe as that done by its 
beetle grub companion. Since on the one hand coffee bushes 
are killed off or are so riddled as to be useless by the grubs, whilst 
on the other the tunnels in the heart of the sandal sapling whilst 
perhaps not killing the plant reduce the value of the wood for 
sale purposes when the tree is finally cut over, it becomes 
obvious that it is imperative that the habits of these borers should 
be thoroughly understood.* 

Family HepialidjE (Ghost and Swift Moths'. 

Moths of varying size, some being gigantic. The wings do 
not It well together at their bases; no pioboscis is present and no 
frenulum; the scales on the wings aie imperfect. The larvae are 
nearly bare of hairs, and they live either in the earth, feeding 
upon the roots of plants, or they bunow in the wood of trees 
and shrubs. The clir>sails is generally elongate and cylindrical 
in form and very agile, having a considerable number of spines on 
itR dorsal aspect; by the aid of these the pupa is able, by w r ng- 
gling, to move a considerable distance in the tunnel in the wood. 

Very little is at present known about the operations of these 
moths in Indian forests, but grubs thought to be Hepialid nave 
been reported as boring into teak wood at the Nilumbur plantations 
and into young teak saplings in plantations in the Prome division. 
These reports require careful observation and confirmation. 

The eggs in this family as ,well as in the families JZgeriidce 
and Oosndco above alluded to are usually laid upon the bark. 
The caterpillar tunnels into the wood. The tunnels so made are 
kept open by the larva and it occasionally comes out and feeds upon 
the bark, If often builds for itself a covered gallery of silk and 
excrement, this gallery being very conspicuous on tree trunks 
When it feeds in this way the tree attacked will be often found 
to have a juicy* soft succulent bark. 


# Vidtt Injurious Inserts o£ Inthau Forests, p. 104, fig. 68. 
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Family Lasiocimpiile (Rogers, Lappet Moths). 

These moths are usually large, aie densely covered with 
scales, and have no frenulum. The costal aiea of the liind wing is 
largely developed Antennas in the male are highly pectinate. 
These characters render it easy to distinguish a Lasiocampid 
moth. There is at times a great difference in size between the male 
and female, the latter having thiee times as gieat an expanse 
of wing as the male The eggs are smooth and sometimes 
spotted in an iriegular manner like birds’ eggs. They are often 
eoveied with hair by the female. The laws? are clothed with 
a soft woolly hair as well as with short stiffer hairs. These 
hairs are not arranged in definite tufts and pencils, nor are they 
as highly coloured as in the case of the larvee of the next family 
to be consideied, the Lyntantvivlce, and thus they can be distin¬ 
guished from these latter. This hair has sometimes veiy 
irritating properties. The caterpillar spins a cocoon in which the 
hairs of the body are often mixed. In some species the walls of 
the cocoon have a firm appearance, looking very like egg-shells, 
and this has probably given rise to the name of ‘eggers.' The 
caterpillars feed upon leaves and probably do borne damage in 
this way. 

An example of one of these Lasiocampid defoliators is 
an insect bv name Suavu eon cal or, whose Inna 1 feed upon the 
leaves of the sal tree in the idiwalik Forests in the United 
Piovinces. 

The larvso caterpillars of this insect are large, over three 
inches in length when full grown in October, and grey in colour, 
with irregularly arranged tufts of soft hair. They pupate in 
November, spinning a strong hairy silken cocoon on to the baik 
or a branch of the tree. The winter is spent in the pupal stage, 
the moth appearing about the end of Match. The rest of the 
life-history has yet to he worked out, but the female probably 
lays its eggs on or near the sal twigs, aud the young enteipillars 
hatching out feed upon the new flush of leaves which appears 
in April. The moth is grey in colour and auswer the above 
description of a Lasiocampid moth.* 

Family Lymantriidje or Lxpariiue. 

Mostly small or moderately-sized moths, without brilliant 
colouring, whites, greys, browns and blacks being the predominant 
tints in the family j the male has the autenna? highly pectinated. 
The larva is very hairy and usually bears tufts or brushes of 
shorter hairs together with others much longer and softer, these 
being sometimes amalgamated to form pencils, the tufts and pencils 
having a definite arrangement on the insect. The colouration of 

*Vide Departmental Notes on Insect* that nfleet, Eoiestry, No. 1, p« 58, Ft, V, 
fig. I a, b, o, d, tor a description of the life-history of this insect. 
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the larva is often very conspicuous, the tufts and pencils of hair 
being of vivid and contracted colours. This arrangement and 
colouiation of the hairs distinguishes these larvse from Lasiocampid 
catei pillars. Any one who ha** been in tropical or serni-tiopical 
forest at the commencement of the monsoon, must have noted the 
great variety and brilliant colouration of the caterpillars of this 
family. The writer was particularly stiuck with the gorgeousneRs 
of what may be tei med the * * * § grub world ' at this season in both the 
Beiar and Coimbatore (Madras) forests, whilst he was visiting 
them at this perio 1 of the year. 

The larvse form a cocoon in which much hair is mixed up. 
The pupse are \eiy remmkable, as they are somecimes also hairy, 
winch is very unusual amongst Lepidoptera. 

This is an important family of moths, as it contains species 
which occasionally inciease in enormous numbers and commit 
great ravages. One of the first allusions to such an event having 
taken place in an Indian forest is contained in a description, 
by Mr. W. R. Fisher, * late Conservator of Forests, of a severe 
attack, in winch the trees were completely stripped by one 
of these insects, which took place in the sal forests in Assam in 
1878. The egg is laid by the female moth on the }’onng leaves 
of the tree. The caterpillar on hatching out at once commences 
to defoliate the trees, and in the attack in question an area of 
over 200 square miles of sal forests was completely stripped 
of all leaves, the trees being tendered perfectly bare and the 
ground being strewn with their debris, and with the caterpillars' 
droppings. In 189? Mr. Campbell) reported an attack to have 
spread over 800 square miles in Assam, all the trees associated 
with the sal, such as Bomba cc mulribaricum, Carey a m borea 
und UUlenia pentagyna, etc., being also defoliated ; at the same 
time he noted that pure sal forest had suffered more than mixed. 
In this attack the larv© first appeared in August, a second 
generation appearing in November, n third about the end of 
January and a fourth towards the end of March. The chief 
insect responsible was a species of Dasychira. This insect was 
accompanied by Lexicoma diaphana in August, by Trabala 
Vi shim in May and by Lymantna geandis in all the attacks.) In 
1890 all the sal trees in the Duars in Bengal were defoliated in a 
similar manner, four different species of Lymantria moths sent 
to the writer by Sir H. A. Farrington, the Officer in Charge of the 
forests, and identified by Sir George Hampson, being concerned 
in the attack.§ It is not certain how many species or what moth, 
was responsible for the Assam defoliation, as confusion appears to 
have arisen in tue identifications of the insects sent. 

* Vide Indian Forester, Vo). x 

f Ibid, Vol. XXIV, No. 9, (1898). 

X Vide Department »1 Notes ou Insects that affect Forestry, No. 1, p. 63, 

§ Ibid, pp. 67-77. 
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Fiom what 1ms been written it will thus be seen that species 
of this family, when they swarm in large numbers, are a bource 
of serious danger to the forest. 

Family GeometridjE (Geometers). 

An extensive family of fragile moths having a large wing 
area, the antenna 1 being frequently highly developed in the 
males. The laivae are elongate and slender, having in addition 
to the three pairs of thoracic legs, only one pair of abdominal 
pro-legs placed on the ninth segment and an anal pair. They 
progress by moving these two pair of feet up to the thoracic 
legs, so that the body is thrown into a large loop, and then 
moving foiward the thoracic legs, From this habit of progression 
they aie called * loopers ’ or Geometers. The number of these 
larval legb and the resultant mode of walking is one of the most 
constant character of the group. The laivai assume various 
attitudes in repose, either clinging to the stem with their pro-legs, 
holding the rest of their body straight out at an angle from the 
twig, being attached to it anteriorly however by a stiand of silk 
projecting from the mouth ; or they prop themselves up between 
two twigs more or less at right angles to each other. They 
often vary in colour, the siime species being either gieen or brown, 
and this colouration and the mai kings upon them often gives 
them a great resemblance to their food-plant, but in many cases 
they appear to make no or little use of this for protective purposes, 
as one would expect to find them doing. 

These larvae are defoliators, but little is known about their 
operations in Indian forests at present. The following is a 
portion of the life-history of a typical member of the family by 
name Bourmia wlemria :— 

In the sal forests of the Siwaliks ''on the Pun side of the 
range) a plague of cater nil lavs appeared about the middle of 
April 1901 and in parts entirely stripped the trees of all the new 
year’s shoots, leaves and flowers. Young saplings suffered very 
severely, and the writer noted that towards the end of September 
they had no green shoots upon them, many bearing numerous 
dead branches. The growth of the year in the portions of the 
forest most heavily attacked was ml. Sal of all ages were 
attacked. The pupal stage was a short one, and moths were 
bred out in May. There is probably more than one generation 
of the pest in the year, but observations on this head have to be 
yet made.* 

Noctuim (Noqtuids). 

A very large fanaily of moths, generally of sombre colours, 
the insects being, vith some exceptions, very rarely seen in the 

* Vide Departmental Notes on Tnsects that effect Forestry. No. 1, p, 100, 
Ft. II, figures 5, 6, o, for a further note upon the habits ot this insect. 
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daytime. Both pioboscis and frenulum are piesent, and the 
antennae are not highly pectinated in the male. About 8000 
species are known, and owing to their great resemblance their 
classification is difficult. The larvae are, as a rule, destitute of 
laige tufts of hair and me not brilliantly coloured; they ate fond 
of concealing themselves duiing the day and coming out to feed 
at night, an i thus when defoliating trees they are very apt to be 
overlooked, as v hen searched for during the daytime they are not 
to be found upon the leaves and twigs. Many of the caterpillars 
of the family pass most of their time at or beneath the surface of 
the giound, finding nourishment in roots or the lower part of the 
stems of plants. This is especially the case in the genus Agrotia, 
perhaps the most widely distributed of all the genera of moths. 
In some forms the abdominal pro-legs are reduced to two in 
number, and we then get larvae resembling the loopers of the last 
family, the caterpillars being then known as ‘ semiloopers.* 

Noctuid larvae either defoliate trees and plants, or they may 
have a limited wood-boring capacity. Others feed in the seeds of 
plants or live upon the roots, either feeding upon the smaller ones 
or tunnelling into the larger ones. The larvae living upon leaves 
are usually hairy to a certain extent, and spin a cocoon before 
changing into the pupal state; those living in wood form a rough 
cocoon of hairs and chips of wood, whilst those pupating in the 
ground usually build an earthen cell to change in. In Indian 
forests we have representatives typical of each of these methods 
of feedifig and pupating. 

Hybloua puera is the well-known teak leaf defoliator. The 
eggs are laid upon the leaves or twigs of the tree, and the larvsB 
commence their defoliating operations some time in April (the 
period of course varies in different parts of India, being later in the 
dtier tracts j and the insect passes through several generations— 
the number being at times as many as seven—in the year The 
defoliation is easily recognisable, as the caterpillar in feeding upon 
the leaf leaves intact the main rib and the side veins, eating all the 
green leaf tissue between these. They pupate either in rolled-up 
portions of the leaf itself or on dead leaves upon the ground. The 
moth is small and dusky in colour, with reddish patches on the hind 
wings. It is apparently to be found all over India wherever the 
teak exists, and the larvcs at times entirely Btrip the teak of their 
leaves at least twioe in the same year,* 

The silk cotton-pod caterpillar, Mudaria cornifrons, destroys 
the pods of the silk cotton tree ( Bombax malabarioum). The eggs 
are laid in the flower or immature pods of the tree in February- 
Marcb, according to when the tree flowers; the larva on hatching 

* Vide Depaitmeatal Notes on Insects that affect Forestjy, No 2 p, 287, 
for a fuller description Also Plate XVIII fig 1, PI. XIX fig. 1, a,b,e,d, Infunouet 
Xneeott, fig 71. 
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out tunnels into the pod and remains feeding in it until the pod 
falls to the ground. When full-fed the caterpillar bores its way 
out and burrows into the ground, and constructs the earthen cell 
typical of the hairless Noctuid larva*. The grub then changes into 
the pupal state and passes the rest of the year—hot weather, rains 
and cold weather—until the succeeding February in this cell. 
The moth on coming out lays her eggs in the flower or immature 
fruits of next year’s crop.* 

The genus Agrotis includes the typical earth-living noctuid 
larvae, who spend the whole of their larval lifem the earth, feeding 
upon roots, etc, A widely-spread Indian species is Agrotis ypsilon , 
the caterpillars, which are known as “ cut w'orms,” occasionally 
committing great havoc amongst crops. Up to recently it had not 
been reported as dangerous in the iorest, but in 1900 Mr. B. (). 
Coventry found it eating young deodar seedlings in the Grora Gali 
nursery near Rawalpindi, and the writer discovered it committing 
the same damage in some nurseries in the Simla Hills the following 
year. This larva feeds upon the roots and also comes aboveground 
at nights and iu dull, cloudy w r eather and cuts off young seedlingsf 
close to the soil surface, and either leaves them to die in situ or 
drags some to its hole to feed upon, thus acting much in the same 
way as the cricket Brachyhupea uchcdinva and the eoekehaftr 
grub already described. We at present know very little about the 
wood-boring noctuids. 


Family Pyrauoj3. 

This division muhl he considered rather as a group of families 
than as a single oue. It includes a very large number of small or 
moderate-sized moths of fragile structure frequently having long 
legs; the antenna* are simple, being only iu a few cases pectinate. 
The larvse are usually nearly bare, with only short scattered hairs 
and little colouration ; they have most varied habits, are fond of 
ooncealment, and are very lively and abrupt in their movements, 
wriggling hackwards and forwards when disturbed. They form a 
cocoon before changing to the pupal state. Species of the family 
have proved exceedingly destructive to deodar and other cones such 
as those of the spruce, silver fir, and blue pine. Mr. Ribbentroi>, 
at the time Inspector-General of Forests, noticed that nearly the 
whole of the crop of deodar cones on trees round Simla were 
destroyed in 1898 by a larva which proved to be a Pyralid. Recent 
observations have Bhown the writer that not only deodar cones but 
those of the silver fir, spruce and blue pine are infested by one 
or other or both of two species of the family named Euzophtra 
cedretln and Phycila abietella, which have apparently much the 
same life-histories, 


* Vide Injmioua Insects of Indmn Foiebte, p. 113, fig. 70. 
t Id p. 113, Plate YIU and Uepartmental Notes 1, p, 81, 
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The eggs are laid by the moths some time in autumn either 
on the flower buds or near them. The exact period at which 
the larvte hatch out lias nos been observed, but they are to be 
found burrowing in the cones towards the end of May, and 
continue to do so until about the beginning of August, when they 
become full fed. The cone by now has become rotten and falls 
to the ground, and the larva* will either pupate within it or leave 
it and burrow into the soil. The moths issue in September and 
October. 

One of the widest known defoliators of the family in India 
is Pyrawt'i mnch era!to, which in its larval stage strips the teak 
of its leaves all over the country, working often in company with 
Jlyblcea puera. This insect has as many as seven generations in 
the year. It spends the winter as a larva in the ground in the 
Central Provinces, appearing as a moth in May and laying the eggs 
of the first generation of the year upon the leaves of the tree. As 
these moths do not all appear exactly at the same t ; me, the 
egg-laying is spread over several days, and as the eggs laid first 
hatch out first we have a series of uninterrupted and overlapping 
generations provided up to November or even December, and one 
or more of them may produce an enormous number of individuals, 
the caterpillars stripping the entire crop of leaves ftom the trees. 
In feeding these latter do not touch any of the veins of the leaf, 
hut only eat the parenchyma, thus skeletonising it.* Mr. R. S. 
Hole gives the following as the period approximately spent in 
passing through a generation : — 

From appearance of moth to hatching out 

of young larvao laid by it ... ... 7 days. 

Larval stage ... ... .*« 16 ,, 

Pupal stage ... ... ••• 7 ,, 

Or 30 days for a complete generation, 

Two other species of Pyralid, Afucilla moncumlis and Tttiidia 
ciletovaLis have been reported as defoliating sal trees in Cranjam, 
Madras. The grass moths, small insects which fold their wings 
tightly round the body and have a head pointed in front, belong 
here. 

Family Tortricid^e. 

Moths of small size with a rather large wing area, the wing 
fringes being never as long as the wings are wide; the hind wings 
without any pattern in them. The larvte inhabit their food plant, 
which may be rolled-up or twisted leaves, or the interior of fiuita 
and herbs, or galls, or even roots. The larvae have all sixteen legs 
present. The name TortricidcB refers to the habit the lame have 
of rolling up leaves, or twisting and distorting shoots and buds. 
Little is known about this family in India. 


* Fo* a fuller description see Departmental Notes, No. 2, p, SOt, Plate XVIII. 
fig. 2 ; ri, XIX, fig. 2 (larva). 
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Family Tingid.®. 

Small moths with the labial palpi more flexible and mobile 
than in other moths; usually separated and pointed. Hind winga 
frequently with very long fringes, the wing being reduced in size 
and pointed at the top. Larvae are very different in shape and 
nearly always conceal themselves They feed upon a variety of 
substances, such ns clothes, furs, hair, horns, and seeds, and prob¬ 
ably defoliate to a certain extent. They also mine into leaves of 
trees. Little is known at present about the family, although it 
probably contains numerous forest pests. The spruce bud binder, 
Eurosma sp. is one of them. The moth lays its egg upon the 
terminal bud of the spruce branches, probably some time in the 
summer. The egg remains here until the following spring, and 
hatches out before the young opening needles of the bud have 
pushed off the outer cap or covering. The young larva at once 
spins the tips of the needles together, thus preventing their opening 
and parting asunder, and thus forms a shelter in which it lives 
feeding upon the inner and more succulent of the needles. Some 
weeks are *pent in this stage, and the grub then changes to a pupa 
within the hollowed out bud, and after about 10 days passed in 
this stage the moth, emerges, the external needles of the shelter 
having by then dried and parted asunder. The writer has seen 
trees with as many as 70 per cent, to 80 per cent, of the terminal 
buds treated in this way. 

Useful Lepipoptera. 

Although Lepidoptera are the most exclusively vegetarian of 
all the Orders of insects, a certain number of their larvae prey 
upon insects which are themselves filled with vegetable juices 
(such ns Ooccidse or scale insects, Aphidae or plant lice, etc.), and a 
very small number, such as Tinea, etc,, eat animal matter. 

In the winged state Lepidoptera may be said to be useful as 
a whole, since many feed largely upon honey, which they collect 
from flowers, and in doing this they thus become important 
Agents in the distribution of pollen from flower to flower, as it 
adheres to their scales and hairs whilst obtaining the honey from 
the flower. 

The Heterocera or moths include several insects which may be 
said to be of considerable use to man. Amongst them are the silk¬ 
worm moths of the family Bombycidse. The muloerry silk¬ 
worm, Hornby® wioW, is the cultivated variety in the plains of 
Bengal, whilst in the forest there are the important Tusser 
(ATitheroea mylitta) silkworm of Chota Nagpur and Central and 
parts of Southern Tndia, the Muga worm (Anthercea aeeama) of 
Assam and the eri worm (Avthercea ricini). 

The Noctuidse contain the genus Erautria, the larva of a 
species of which is predaceous upon a Lecanium scale insect which 
infests the peach in Southern Europe. It may be found that the 
forester in India has allies of this nature in the family, 
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II -CORRESPONDENCE. 

Teak in Evergreen Forest. 

Mr. Bruce’s account of patches of teak in moist evergreen forest 
in the Ruby Mines District and Mr. Oliver’s remarks thereon 
1 have read with great interest. 

On a tour through the Attaran forests, which I made in July 
and August 1858, I came across several instances of Teak growing 
in the midst of dense evergreen forest, and on page 55 of my 
report (Selections from the Records of the Grovernment ot India, 
Foreign Department, No. XXXII, Calcutta, 1861,) I said : “ Teak 
has been found only in a few instances in the dense evergreen 
forest, and wherever this is the case there is every reason to 
believe that the locality was originally covered with forest of a 
different character. The Teak trees in the evergreen forest attain 
a gigantic height, being obliged to draw themselves up toward 
the light between their fast-growing companions. But seedlings 
are wanting; the dense shade does not favour the springing up 
of young Teak.” 

The largest of these patches was in the upper Mittigate or 
Kyauktag forest, and it is fully described on pages 70,71 and 
189—191. On 0*135 square miles (86 acres) were counted 43 
trees above 5 cubits in girth and 211 dead (nathal) trees, all 
giants. The total area of the patch was estimated at 0 675 
square miles (430 acres) with 215 living and 1055 dead trees. 
Smaller trees and seedlings were almost entirely absent. Tne 
entry made at the time in my Forest Day Book (Report, page 
189), slightly condensed, was as follows: “The whole of the 
Teak is dying out fast. It is an interesting instance of a Teak 
forest, which at one time may have been vigorously thriving here, 
being affected and at last stopped in its development by the rise 
of a vegetation of different trees on the same spot. When Teak 
first sprang up here, perhaps two centuries ago, the forest must 
have been altogether of a different character. The cessation of 
jungle fires for a. few years, either caused by rainfall during the 
dry season, or because there were no travellers or others to set tire 
to the jungles, may have permitted the accumulation of vegetable 
mould and favoured the springing up of a new class of trees 
among the Teak. I jet these trees of the dense evergreen forest once 
take possession of the ground, so as to keep off jungle fires, and 
the progress of their growth is irresistible. Their first effect on 
the Teak is beneficial j the Teak is obliged to clear itself of 
its side branches, and it is gradually drawn up to that stately 
height which is the character of the evergreen forest But here 
the beneficial influence ends. The springing up of Teak seedlings 
in the dense shade is out of the question, and the Teak dies of 
old age without any chance of propagation.” 
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Two other patches of smaller size in the Atlaran forests are 
mentioned on pages 1G3 and 177 of the Report, and a similar 
patch in the middle Thnungyin forest is mentioned on page 25 
of my Report on the Tonasseiim and Martaban forests for 18o8-59 
and £9-60. The subject is also discussed on page 356 of my 
Forest Flora of the Forth West ami Central Provinces. 

The most interesting point in Mr. Bruce’s communication is, 
that he found patches {walks) of Teak surrounded, if 1 
understand him right, by evergreen forest, containing hundreds 
of thousands of saplings. These waiks were near villages, where all 
the old Teak trees had heen cut out. The remarkable fact is, 
that the evergreen forest did not encroach upon these patches of 
young Teak. Unless Teak sped was sown by hand in these 
patches, which is not likely, the plants must have grown up in 
thick masses under very favourable circumstances. Perhaps a few 
Teak trees had been left standing, which seeded profusely in a Beason 
favourable for the growtli of the young plants, or, a circumstance 
which I have often noticed in Pegu, a flood of the cliaung brought 
down masses of seed. 

What Mr. Bruce says regarding these patches of young Teak it* 
the evergreen forest, reminds me of the Thmganneennaung Teak 
plantation, which was established in the midst of the evergreen 
forest in the Attaran district by Mr. Gemmer, my predecessor in 
Tenasserim. A nursery of 4£ acres was prepared hy rooting up the 
stumps and trenching the ground 12 inches deep, and the seed 
was sown thick in March and April 1856. The seed germinated 
well, but unfortunately only a very small portion of the seedlings 
raised were transplanted into the adjoining forest. On taking charge 
of the Tenasserim forests, I visited the spot in July 1858, and 
found 57,200 plants on the acres, of which 5600 had a girth from 
9 to 13 inches and a height from 27 to 32 feet. These were the 
dominant trees, but the thicket of young Teak was so dense that 
the trees of the evergreen forest had not encroached upon it. 

Some of the readers of this paper may perhaps remember the 
Oak areas of the Spessarl in tho midst of the Beech forest. 
Suitable areas with good soil are cleared and acorns are dibbled 
in thick. My first visit to the Spessart was in 1865, when the then 
head of the Forest Administration in Bavaria, tho late Herr von 
Mantel, asked me to join him on a tour of inspection through 
Speasart and Steiger Wald. At that time natural regeneration of 
Oak was mainly relied upon, hut the difficulty was, that on the 
sandstone of that mountain range the Beech usually got the upper 
hand of the Oak, and this led to the establishment of the Oak areas. 
When 20 years later I paid my second visit to the Spessart, the 
Oak areaB often reminded me of the Thmganneennaung Teak 
plantation, with this exception, that Teak in its youth grows much 
faster than the Oak. 

On the soil overlying the Keuper formation in the Steiger 
Wald, also in Bavaria and not far distant from the Spessart, the 
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Oak grows with greater vigour and is not readily oveitopped by 
the Beech; there are large areas here of even-aged Oak and 
Beech from 100 to 120 years old, a feature wanting on the 
sandstone of the Spessart. Very likely the waiks of young 
Teak described by Mr. Bruce have soil which is particularly 
favourable to the growth of Teak, thus protecting it against the 
encroachment of the evergreen forest. 

The account given by Mr. Bruce of the high ground on both 
sides of the valley, stocked with Eng forest (Dipterocarpua 
tuberculatu8) reminds me of Captain Latter’s repoit on the 
Thaungyin forests of May 1848, a portion of which is printed 
in an appendix to Dr. Falconer’s report on the Teak forests of 
the Tenasserim Provinces (Selections from the Records of the 
Bengal Government, No IX, Calcutta, 1852). On pages 153 — 155 
of that volume Captain Latter gives a description, illustrated by 
coloured diagrams on the map, of alternating stretches of high 
ground stocked with Dipterocarpus tubercidatus and Pin us 
Merftusii , and low ground along the streams with Teak-produc¬ 
ing forest on alluvial soil. On the high ground Latter says the 
sandstone is on the surface. I have, on my repeated visits to the 
Thaungyin in old days, found stretches of high ground between 
the streams composed of laterite, and slocked with Eng and Pine, 
alternaling with stretches of low giound, btocked with Teak- 
producing foiest. 

Kew D. Brandis. 

12f/i February 1903. 

Grass for Paper Manufacture. 

Referring to G. W. Thompson’s letter at p. 80 of your 
Febtuary Number, there was for some time a good deal of 
uncertainty about the identification of the * Bhabar ’ grass, and 
it was very frequently confused with the hedge ( Friopfiovum 
eomoaum) which is found in similar localities, often mixed with it, 
and of apparently equal value as a fibre material. The name given 
by me in my Oircar list, Audi opogori involving, Sfcendal, was, if I 
remember rightly, ascertained at Kew from specimens named by 
the late General Munro, C.B , the principal authority on grasses 
of his day. In 1881, * Bhabar’ or ‘Bhaib’ grass was the subject 
of a note by Sir W. Thiselton-Dyer, published in Vol. XX, p. 409, 
of the Journal of the Linnsean Society, where the name given is 
Pollinia eriopoda, Hance. In 1888 a figure of the grass was 
published as Plate 1773 of Hooker’s leones Plantarum , the 
plate being accompanied by a note by Prof. D. Oliver explaining 
that in the monograph of the Andropogonese by Herr E. Hackel, 
which was about to issue, the name finally adopted would be 
lechcemum angustifolium, Hackel. The same plate and an 
account of the grass was also published that year in the Kew 
'Bulletin i and later on, in 1893, a full account of it by 
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Tuurston was published in the appendix seiies of the Indian 
Forester , Vol. XIX. finally, the full synonymy of the plant is 
given in Vol VII, p. 129, of the Flora of British India , by Sir 
Joseph Hooker. 

It is only when the plants are not in flower that there is any 
possibility of confusion between t.ho grass anti the 8*»dge, unless 
the observer is totally ignorant of botanical characters ; for their 
flowers are utterly unlike each other The Eriophorum miy 
be gathered in flower at almost any time, especially in the early 
cold season, but the Ischcvnium only flowers, so far as my own 
observation goes, in the hot season. I believe the leaves, which 
are the part used for fibre, are of equal value, and I feel sure I 
have seen two grass-cutters of the Siwaliks catting these of 
either species indiscriminately. 

The grass and sedge are largely used in paper-making in 
Northern India, and I will leave the reply to Mr. Thompson's 
enquiries on the subject of the trade to the many Forest Officers 
whose information is likely to be more up to date than mine 
would tie. J. S. G amble. 


Sweet Chestnuts in India,. 

The sweet chestnut, Castanea saliva , grows well at Dehra Dun 
and on the slopes of the Himalayas above 2 >00 feet. This 
tree is caloiphobous and will not grow in a soil containing more 
than 4 per cent, of lime. Its fruit is sold in the Dehra Dun 
bazaar, and forms an excellent article of food, from which cakes 
and puddings are made. But the fruit produced in India is small, 
being only that of the forest tree and not of the varieties improved 
by cultivation, which are grown in the South of France, Spain, Italy 
and othei Mediterranean countries. There would therefore be 
much advantage to India if the better varieties of sweet chestnut 
were imported and grown in suitable localities. In these varieties 
the large size of the fruit is said by Sir W. Thiselton-Dyer to 
depend on selection, only one or two ovules being developed in 
each involucre in the better varieties, the rest being suppressed. 
Such varieties as the Marion de Lyons and the Qros Merle are 
grown in Kew Gardens and produce fruit, and some years ago a 
sack of good chestnuts were sent to Covent Garden from Gloucester¬ 
shire and fetched £3, the fruit coming in earlier than impoited 
fruit. Mathieu, iu Flore Forestih'e , says that most of the large 
fruited chestnuts in France are grown by grafting on the common 
stock. In Corsica, meal is ground from the dried fruit and forms 
pollenta, an important article of food used by the peasants. These 
large fruited varieties are very liable to injury from late frosts, 
and when they were introduced into Alsaoe, where much chestnut 
coppice is grown for vine-props, the large fruited varieties were 
frozen down annually to the stool. They are very subject to this 
injury at Kew, but could easjjy be grown in warm places in the 
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west of England and in Ireland. Certainly in warm situations, 
on soil which does not contain too much lime, above 2000 feet 
altitude, in the Himalayas, the climate is sufficiently like that of 
the South of Fiance, for the large fruited chestnuts to thrive and 
form a great addition to the food of India. Sir W. Thiselton-Dyer 
has also informed me that there is a difficulty about keeping the 
fiuit, and that in India it will not keep for more than a few 
weeks, but it is kiln-dried in Italy and will then keep indefinitely. 
Kew would certainly arrange to supply the Indian Government 
with plants if application was made. 

W. E. Fisher. 

fin December 1000, 373 seedling and 50 grafteddwaif chestnut plants, 
ordeied by the Secretary of "tate were received from Messrs James Veitch 
and Suns Ld , and planted out in the Chakrata Forest Garden and in the 
Malon nuiseiy near Kathian, where mos of them aie doing well. A similar 
consignment, it is believed, was sent to Kulu—H on. Ed. 

Forest Destruction by Inseots in Norway. 

The extract under this heading from The Timber Trades 
Journal, which appeared in the March number of this magazine, 
should be widely read by, and receive the serious consideration of, 
all interested in the up-keep and well-being of the forests of, India j 
and its application need not be limited to coniferous forests only. 

In the extract in question we read that the great forests in 
Osterdalen and Solar in Norway are suffering from a fearful 
plague of caterpillars, which are stripping the pine trees bare, and 
that already the estimated damage has reached the figure of 
300,000 kroner (over *615,000whilst the value of the threatened 
areas is estimated at 1,200,000 kroner (over £60,000). The 
attack is considered to he as yet only in its initial stages! 

But the pest—and this is where the lesson should strike home 
to us in India—is well known, its annual life-history has been well 
studied and is understood by the moat illiterate of the forest 
hands j the previous severe attacks experienced from it are all on 
record, and consequently the districts affected are up in arms os 
a whole and ure banding together and devising means whereby the 
young larvae are to be attacked simultaneously in the spring, when 
they reappear after their winter hibernation and endeavour to 
mount the pine trees to continae their depredations. 1 he details 
of the life-history being common knowledge, it is known where 
the caterpillars are hibernating and when and how they will 
re-appear. The Agricultural Department have been asked for a 
grant of 26,000 kroner (nearly £1700 , which is being employed 
in preliminary enquiries as to how the pest can be best destroyed. 

I would ask—"What would our position be in this oountryin 
face of a misfortune of this nature ? Such an attack would probably 
occur on a scale so colossal, owing to the greater vastness of our 
forest charges,' as to make the gravity of the Norway infestation, 
serious as it is, appear insignificant beside it. Even ,were the 
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attack to last several years (it is considered this Norway one 
will last three unless the caterpillars can be killed off) it woul d 
be too late for us to do much more than watch it and thus to 
learn by bitter experience the life-hiBtory of the pest and perhaps 
how to do better next time. Knowing nothing of the life-history, 
we should have to start nt the commencement and study this 
whilst the destruction in the foiests was perhaps running into 
lakhs and crores of rupees. In all piobability we should not be 
able to say where the pest would hibernate, or when and "how it 
would leap pear in the following year, nor how many life cycles 
we had to espeeb, to fight in the year. Fuither, it is more than 
probab’e that we should know nothing about any of its parasitic 
or predaceous enemies. We should have to learn all this whilst 
the damage was being done. These aie not the meie lllusoiyor 
fanciful statements of the alarmist. The world has furnished 
numerous instances of such inflictions. This Not way attack but 
adds one more to the lengthening list. 

In India our forests were natural virgin ones when the 
Department started wotk, and as such consisted of trees of all 
age** and, in many instances, of very different species. In such 
Nature holds the scales and keeps even the balance of-power 
between the trees and the insects which prey upon them. When 
the forefiter appears he alters all this lie wishes his forests to 
contain valuable species of trees packed as close together on the 
ground as possible. He accordingly takes the virgin forest in 
hand, cuts out all dead timber and badly foimed and mature trees, 
and encourages the growth of more valuable species. Thus large 
tracts of forest soon approximate to a more neaily even age 
and the growth assumes a more similar character, the valuable 
species being encouraged to grow together, where possible, in 
large masses. Further, he forms plantations in which large 
blocks of the trees are naturally of the same age and ofttimes of 
the same species j he clear cuts other areas and gets up oven- 
aged coppice, or sows seed wholesale over the tract felled and 
produces an even-aged young forest consisting of often but one 
or two species of treV, 

In all such operations the forester is helping the insect pest 
against the tree by attending it every facility in its growing 
stage of life of (1) finding a large amount of its favourite food 
material ready to hand j (2) enabling it to move easily and quickly 
about over this, since the tree next to the one upon which it is 
feeding i& of the same speoies. The insect has not, therefore, to 
undertake perilous journeys, during which it is at the mercy of 
birds and predaceous insect foes, to search for a fresh host Given 
one or two dry seasons, which will be favourable to the insect, 
and enormous plagues of it appear, following an ordinary law of 
Nature. That the Department in India will in the future have 
to meet such plagues and fight them is as absolutely certain as 
the fact that there are such laws to be obeyed, and I ask again—• 
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■What - shall we be capable of doing ? It will be of little use going 
to Eutope or America for parallel cases. The life-histories of our 
pesth in India, or wlml is known of some, rIiow that they differ 
from those of closely-allied European or American confreres, and 
what therefoie may be a goon remedy theie will probably be 
useless in India and may even do much harm. 

To the thoughtful there can be ’it tie doubt that the present 
is the time to work out the life-histories of our forest insects, any 
and every one met with, for we know not which is to prove the pest 
of the futme This work should move hand in hand with the 
amelioration of the foiests—amelioration, that is, from the forester’s 
anil commercial point of view, and which his become essential 
owing to the necessities of the growing population of the world, 
which demands and will have a high outturn per acre of the crop 
growing upon it. It is therefore necessary that we should he in 
a position to fight the insects which dispute with us the possession 
of our crop. In Europe every Forest Officer has an acquaintance 
with the insect pe^ts he may have to fight. The knowledge is as 
essential to him as his sylvicultural knowledge, for large sums of 
money may depend upon his possessing it and being able to apply 
it promptly. 

I do not mean by this that all European Forest Officers are 
Entomologists. They are not so any more than they are wood¬ 
cutters because they know how to fell a tree, clerks because they 
understand how to keep accounts, or learned pleadera because 
they may have to conduct cases in court. Hut they have a 
working knowledge of the chief insect pests whose attacks are 
to be feared. 

Unfortunately in this country such knowledge is not at present 
available for general information, for it has yet to be culled ftorn 
Nature’s handbook, hut I would point out that in such a vast 
continent as India every Forest Officer should help in these 
observations nnd endeavour to learn something about the insect 
life of his own forests We shall thus arrive more quickly at the 
knowledge of which are and which are not the insectR most to he 
feared in particular forests. That the day will surely come to 
some, whether in charge of a circle, a division, a mnge, or n heat, 
when such knowlevige may be the means of saving, by their being 
able to take immediate action (this means everything in such 
attacks), large areas of the valuable forests entrusted to their charge, 
is only too probable. Our endeavour in India should therefore 
he to get ready by studying the life-histories of the insects we 
meet. This is the first step. It is useless talking about the 
possibility of remedial measures until we know what our enemies* 
tactics are and where they are to be found at the different seasons, 

Indian Modmim, 1 

March llth, 19u3, ( E. P. Stubbing. 
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The Haroourt Working-plan. 

All readers of the Indian Forester who are interested in 
the intricate problems presented by the treatment of high 
forest in this country, must be grateful to Mr. Gleadow for 
occasionally letting in gleams of French sunlight on the darkness 
which surrounds us. On a former occasion we benefited by a 
highly interesting, though somewhat barren, discussion on “ Pro¬ 
portionate Fellings, ” and in the March number of this year Mr. 
Gleadow presents to us another method of ascertaining the 
possibility in high forest. However, the chief interest of the 
article entitled “The Harcourt Woiking-plan ” lies in Mr. 
Gleadow’s footnote rather than in the article itself. The note is 
rich with suggestion, yet commits the translator to nothing, and 
the question at once arises—Which parL of the working-plan does 
he consider to be “not without its bearing on the treatment 
of high forest in general ? ” Presuming that we are dealing 
with a forest which is already high forest, it would appear that 
the method of calculating the possibility and executing the 
fellings in the high forest, is alone of interest The latter bears a 
strong resemblance to the prescriptions for the improvement 
fellings which are being carried out in many sal forests, while 
the former is remarkable for being the very opposite of the 
method formerly advocated by Mr. Gleadow under the title of 
“ Proportionate Fellings.” One of the advantages of that method 
was that it obviated all necessity for any “clawings and scratch- 
ings,” but now we are invited to measure every tree over 21 
inches girth before felling. This is certainly a new idea 
as regards the treatment of Indian forests, and it is likely 
to remain so; but intrinsically it seems a notion of gieat 
antiquity, for it must have been obvious to the first man who 
ever proposed to make fellings which should keep the volume 
of timber on the ground a constant quantity, that the best way to 
do it is to ascertain accurately what you have got to start with. 
The difficulty as usual is to do it, except over a very small area, 

Bahraich, 7 th March 1903. F. F. K. Ciiannek. 


Manual of Indian Timbers. 

Tee long expected revised edition of Mr. Gamble’s Manual of 
Indian Tinders, available for sale is valued I8s. per volume. It 
means Rs. 13-8-0, exclusive of postage, etc. 

It is hardly necessary to point out that every native forest 
officer will wish to possess such a valuable book, but the pi ice is 
prohibitive considering the emoluments of the native forest 
officers of the Madras Presidency. 

I would respectfully suggest that Government will be 
pleased to arrange to have it sold at a reduced rate to forest 
officerSjWhose salary is Ks. 200 per mensem or less, as was done 
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in the case of some publications, such as Board's Standing Orders, 
Treatise on Family Medicine, etc. 

Sooth Canaiu, 3rd January 1903. S. Kubhuswamy Chmtiek. 


IV.-REVIEWS. 

Forest Administration Report of the Punjab, 1901-02. 

The total area of all forests at the close of the year was 
6,131,7u2 acres, of which 1,550,657 acres are reserves. The gradual 
assimilation of the plains forests, locally known as rakhs , by 
the Civil Department for cultivation steadily continues as irriga¬ 
tion schemes are extended, and the Punjab Government review 
states that “ it is only a question of time before all the chief 
fuel preserves of the Forest Department in the Punjab plains 
will have been surrendered for colonisation.” From the Lahore 
Division 16,971 acres were handed over for cultivation, and in 
the Shahpur Divibion 225,335 acres of reserves were disforested 
with a similar object iD view, although for the present they are 
still shown as unclassed forests. Again, in the Montgomery 
Division a working-plan had been prepared and submitted to 
Government for sanction, but had to be abandoned, as orders were 
subsequently received that some of the forests included in the 
plan would be required for cultivation. 

There can be little doubt that the policy of converting these 
arid ralck lands into flourishing cultivations under irrigation is 
a sound one, but at the same time it is probable that it would be 
beneficial to the cultivator and country generally if a certain 
proportion of the areas were converted into irrigated plantations 
on the same lines as the Ohanga Manga Plantation. That the 
rafch lands support little timber may he seen from the figures 
given below with refeieuee to the fuel fellings, which show that 
the outturn per acre varies from 10 cubic feet to about 350 cubic 
feet per acre. In comparison with this it may be mentioned that 
the Changa Manga Plantation, which was previously, before irriga¬ 
tion, am/i’/t of the Lahore type, yields under coppice-with-standards 
about 2500 cubic feet per acre. 

Considerable progress has been made with working-plans, 
and there is little new work which now remains to he done. 
The only new plau of any great importance to be made is 
probably one for the Kangra forests, dealing with an area of 992 
square miles, and a considerable amount of work on this plan 
has already been carried out. The work of the future will 
mainly consist in revising old plans as their time expires. 

Under “ Communications and Buildings" Hs 5959 and 
T?s. 10,168 respectively were spent on new work. The former figure 
represents the expenditure incurred on the construction ol 73 
miles of bridle-paths and 28 miles of inspection-paths, the work 
being confined to four divjsious only, namely, Kawalpindi, 
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Kangra, Kulu and Bashahr. The Ghainba and Simla Ilill Tracts 
Divisions together show an expenditure of Rs 10 only on new 
communications. In consideration of the favourable financial 
results of the Province, it would appear that more work could be 
done with advantage in this direction, as there must be 
considerable scope for the construction of good communications 
and buildings in the hill Divisions. It is to be regretted that 
the tramway at Changa Manga was not brought up to an 
efficient state of working, for the report states that the length 
of line does not extend to the compartments now being worked 
and many of the waggons are worn out. 

The total number of forest offences was 4086, of which 1213 
were prosecuted in the courts, 2688 were compounded and 185 
were undetected. The greatest number of offences occurred in 
the Rawalpindi and Kangra Divisions, each having over a 
thousand cases. The punishments inflicted were usually fines 
or short imprisonments, but in the Rawalpindi Division one 
offender was fined Rs 50 and sentenced to 18 months’ hard labour 
for assault on a forest guard and forcible rescue of cattle. 

The forests were comparatively free from fires, the number 
of outbreaks being 246, burning an area of 12,291 acres, of 
which about half were specially protected. The expenditure 
incurred on fire-protection was Rs.5377 for an area of 553,846 
acres, or about Rs.6 per square mile. 

The year was unfavourable for cultural operations, owing 
to the failure of winter rains and the absence of snow on the 
hills. There was practically no deodar seed produced, and the 
dpodar plantations suffered severely. In Chamba 45 acres, iu 
Bashahr 41 acres and in Kulu 53 acres were planted up with deodar. 

The cultivation of the (Spanish chestnut is still fairly 
successful in Kulu and Bashahr. The object of experimenting 
with this specieR is to try and encourage villagers to take up its 
cultivation as a source of food-supply, and during the year 152 
good graft plants were sent out from Europe and planted in 
Kulu, out of which 103 have survived. 

The following statement gives a summary of all produce 
removed from the Government forests during the year:— 


Agency by which 
removed. 


Government 

Purchasers 

Free-grants 

Right-holders 


Timber. 


C ft. solid. 
1,180,640 
919,784 
15,960 
1,322,925 


8,439,299 



Rarv .v„„ Grass and Minor 
Bamboos. grMtagt produce. 


Value Rs, Value Rs. 
144 2/,760 

5 I 147064 14,788 

1 1,278 

293,704 47,026 

974,939 442,190 89,57? 
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With xegard to timber it may be noted that 942,119 cubic feet 
repiesenU the amount of deodar removed, the balance being pine, * 
fir and miscellaneous timber The pimcipal depaitmental fellings 
weie in the Chainba, Kulu and Bashahr Divisions, where 2793, 
2642 and 2234 deodar trees weie felled respectively, undei the 
{Selection method. 

The quantity of timber actually launched into the Chenab, 
Ilavi, Beas and (Sutlej livers and the quantity caught and lauded 
in the depots is as follows :— 



Launched, 
c. ft. 

Landed m depdts. 
c. ft. 


Deodai, 

IMnc&otheis. 

Deodar, 

Pme&otheis. 

Logs 

327,431 

87,260 

132,252 

78,567 

Sloepcis tiuil scantlings. 

003,141 

29,234 

633,216 

41,372 

Hallies 

2 266 


11 969 

2,850 

Pieces 

• «« 

* 

35,224 

342 

Total 

893.131 

116,494 

- 

811,661 

126,131 


1 009,625 

937,792 


Fiom these figuie* it will be seen that the quantity of 
timber landed in the depots does not agree with the quantity 
launched, but this is not to be expected, as the timber often 
takes several years to reach the depots. As an interesting 
example of the loss which occurs during transit by the rivers, the 
followings figures give the quantity of timber launched from the 
(lhamha and Ba^hahr forests and the quantity received in the 
depftts for a period extending over 10 and 20 years respectively. 

Deodar, 


ClIAMBA, 1883—1902. 

BabHasb, 1883—1903. 



Logb. 

Scantlings, 

Logs. 

Scantlings. 



No 

0 ft 

No 

ft 

No 

O ft 

No 

o.a 

I aunriiert 


21,2IB | 


bi,m 

229 t )2B 

152,812 

8,964,181 

884,314 

1,073,609 

Received an depots 


8,097 

388,947 

47,784 

135,094 

143,210 

3,139,897 

300,699 

376,791 

Low in transit 


3,152 

187,081 

17,178 

94,035 

9,W 

334,793 

83,619 

196,716 

Do, per annum 


I 315 

16,708 

1,718 

9,108 

430 

41,739 

1,181 

9,836 

Do per cent 

Aft 


38% 


M°/o 

tM 

38% 

if 

18°/* 
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Tins shows an average loss from the Chamba forests of 315 
logs and 1718 scantlings, or 25,109 cubic feet per annum, and from 
the Bashahr forests a loss of 480 logs and 1181 scantlings, or 51,574 
cubic feet per annum. It is stated that this loss is not by any 
means all due to theft or accident, but is largely due to a shrinkage 
in volume during transport by water. Observations taken in 
Chamba by measurements of identified logs show that between 
the forests and the sale depots a shrinkage in volume of 13 per 
cent takes place, while similar observations made in Bashahr 
show a shiinknge of 19 per cent. Fiom the mean of these two 
figures we obtain the result that, deodar logs during transit by 
water from the Chamba and Bashahr forests to the sale depots lose 
on the average 15 per cent of their volume by shrinkage. 

The loss in transit from all causes is shown by the figures 
in the above table to be 28 per cent for logs from both Chamba 
and Bashahr, and 59 per cent for scantlings from Chamba and 
18 per cent, for scantlings from Bashahr. 

The loss in converting deodar logs into scantlings in both the 
Chamba and Bashahr forests is 45 per cent. 


The principal fuel operations are represented in the 
following table, which gives the outturn from the principal coppice 
fellings:— 




1 



1 

Total 

Out- 


Division. 


Name of fore*t, 

Area in 
acres. 

outturn 
in. c. ft. 

turn per 
acre m. 




! 



stacked. 

o* ft 
slacked. 







ft. 

ft. 


Montgomery 

... 

Bakiu ... 

... 

4136 

1,385,215 

33S 


Multan ... 

• a. 

Do. **• 

• •• 

am 

1,326,101 

373 


Lahore ... 

a. 

Changa Manga 

... 

... 

x t m t m 



Do. hi 

*• 

Shahdera 

**• 

... 

u\ t m 

•«« 







130,358 



Ghetub ... 

1*1 

Kalaohlfcta B, 

•w* 

060 

660,528 

X27 


Rawalpindi 

«* 

Phillour Plant. 


27 

60,400 

2340 


Bashahr ... 

... 

Ludhiana „ 

**. 

17 

40,200 

2804 

Polled with * view of 

Lahore 


B ikhs ... 





giving up the land 

* . 


44,400 

423,300 

10 

for cultivation. 


The report does not state the area felled at Changa Manga or 
in the Shahdera plantation. The difference in outturn from the 
natural rakh lands and the plantations is very marked. 


1,974,000 cubic feet stacked of fuel were extracted from the 
Changa Manga Plantation and carried to the sale depdt, mostly by 
tramway, at a cost of annas 6-8 per 100 cubic* feet staoked. 
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The manufacture of turpentine and colophony from the resin 
of Finns lonyifoliu in the Kungra Division continues a success and 
shows good financial results. During the season of 1901, 63,188 
blazes yielded G047 maunds of crude resin, or an average of 4 
seers per blaze, the cost of harvesting and delivering being 
Rs. 1-14-0 per maund. During the season of 1902 only 2.1,260 
blazes were being worked, as there is a large balance of resin and 
colophony in stock. The work of the year is shown m the 
following statement:— 


Kind. 

Balance 
on the 
lbl July 
1001. 

Iteocipt 

dutiiu 

the 

yoat. 

Total. 

Disposals during thl *lar. 

Bilanca on 
Loth June 
lJlU. 

Distil¬ 

led 

Lost by 

All 

0lUbOS 

Sold. 

Total. 

Crude iewa (mds) 

312J 

C581 

8903 

45o5 

87 

313 

1085 

3913 mds. 

Colophony ( ,, ) — | 

! 

3132 

6321 


247 

J8b7 

3114 

2307 ,f 

Turpentine (g lb.) ... . 

im 

7081 

8170 


103 

7677 

7870 

600 gals. 


The total revenue realised during the year was Rs.28,559 and 
the working expenses Rs.l 6,159, giving a surplus of Its. 12,400. 
The following table is iuteiestiug, as it shows the financial results 
of the resin m mufacture from the commencement of the 
undertaking up to 1st July 1902 :— 


Financial 

year. 

Capital 
* xpen- 
dxtoro. 

Woik- 
51 fi 

expen- 

bOB. 

Reve¬ 

nue 

icoUbed 

I 

Deficit 

Total 1 
sum on 
which 
interest 
is 

charge¬ 

able. 

Amount 

interest 
at 4 per 
cent. 

Value of stock on 
lBt July 1903. 

1809-1000 ... 

1000- 001 ... 

1001-1903 aud 
Ul, 10 lfll 

July 10 a. 

Total ... 

8030 

6100 

| 173 
1.1,008 

0835 

18,87 

10,7501 

3100 

10,501 

10,057 

• H 

Ml 

20,708 

3720 

8370 

#*• 

13,665 

97,440 

27,613 

608*60 

1097*60 

110152 

Rs. 

a 

Value of build- 
1 lags and 

machinery.. 0110 

VaJue of fcur- 
pentiue, re in, 

&o* r on liana 23,435 

«7w7~ 

Ol.ObO 

30,798 

12,005 

• *> 

3703 7J 

32,654 


This shows the actual profit up to date, minus interest charges, 
to be Rs.6084, whilst a sum of Rs.15,608 exists against the 
undertaking, which is, however, counterbalanced by the value of 
stock on hand, namely, Rs. 32,554. It must be borne in mind 
however that the latter figure includes the value of turpentine, 
resin, etc., which has remained unsold. 

Large quantities of timber %re imported into the Punjab 
from foreign territory by river, chiefly from Kashmir, the States 
in the Simla neighbourhood, and from the country north of 
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Peshawar vi& the Kabul River, as will be seen from the following 
figures:— 



Jm pours. 

Deodar. 

Fme and 
others. 

Bamboo. 

liOgS ••• co 

Sleepers ••• 

Scantlings ... ••• 

Miscellaneous ... ... 

Total 

O. ft. solid, 

545,3^9 

769,220 

886,194 

it* 

0, ft. Bolid, 

139,984 

190,116 

474,621 

39,356 

Number. 

241,100 


844,077 

___ J 

241,100 

3l,04i,850 


By comparing these figures with those given in the summary 
of produce removed fiom the Government forests, it will be seen 
that the total imports are about equal to the total outturn from the 
Government forests, being 3,044,850 cubic feet and 3,439,299 
cubic feet respectively, but it must be borne in mind that the latter 
figure includes a large quantity of timber removed by right holders 
and as free-grants, which is utilised more or less on the spot by 
villagers and can hardly be considered as competing in the open 
market. The timber which is really brought into the open market 
from Government forests is thar removed by Government agency 
and by purchasers, which amounts to 2,100,424 cubic feet, which is 
considerably less than the timber brought into the open market 
from foreign territory. If deodar timber alone be considered, it 
will be seen that the outturn from Government forests is only 
942,119 cubic feet as compared with 2,200,773 cubic feet imported, 
or considerably less than half. These figures are interesting as 
showing the keen competition with which the Government produce 
has to contend. 

The financial results of the year are very favourable, showing 
a surplus of Rs. 5,71,677, which is more than a lakh in excess of 
the surplus of the previous year. Tne gross revenue realised was 
Rs. 15,05,952 and the expenditure Rs.9,34,275. The different 
heads under which the revenue was realised are as follows:— 


Timber 


*** 

... 

.* i 

Rs. 

7,56,914 

Fuel .«■ 

... 

.11 

.11 

> .* 

4,52,977 

Bamboos 

•M 

«■ f 

*«* 


21,501 

Minor produce 

... 



IM 

4*1,518 

Grazing 



... 

... 

1,49,172 

Miscellaneous 

«•* 

*** 

... 

IM 

79,870 




Total 

Ml 

15,05,952 
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FOREST ADMINISTRATION IN THE N.-W. F. PROVINCE. 

The Hazara Division was transferred to the North-West 
Frontier Province on the 8th November 1901. 

Mr. C. T. Elliott, Conservator of the Punjab, retired under the 
55-year rule on the 2nd March, 1902, and was succeeded by Mr. 
F. B. Bryant, the present Conservator of the Punjab, both of 
whom are to be congratulated on a successful year’s work. 


Forest Administration in the IT -’W- Frontier Province 

during 2,901-02, 

The forests of the Frontier Province are comprised in the 
former Hazara Division of the Punjab, and the Administration 
Keport for the year contains little which calls for especial notice 
in these columns. Mr. A, V. M onro, Deputy Conservator of Forests, 
is in charge of the forests, and the exact procedure in connection 
with the forest administration of the Province has not yet been 
settled. There are roughly 234 square miles of reserved forest 
and 131 square miles of protected forest in charge of the 
Department, no alterations of any importance having taken place 
during the year. 

Arrangements have been made to commence a detailed survey 
of the forests on the 4-inch scale in place of the mere boundary 
survey originally proposed, and this is undoubtedly a wise step, 
which will be of great value in connection with the future 
working of the forests. 

No progress is being made at present with the preparation, 
of working-plans, owing mainly to the fact that at present the 
supply of forest produce greatly exceeds the demand. A working- 
plan does exist for the Upper Kagan forests, and with regard to 
various other forests enumeration surveys have been made and 
statistics compiled in preparation for the time when, owing to 
increase in the demand, it will become advisable to place the 
other areas under a systematic plan. 

Forest offences were fairly frequent: thirty cases were pio- 
secuted and 455 compounded during the year; the most commai 
offence was illicit grazing, which would appear to require to be 
more severely dealt with in future years. 

Fire overran only 3538 acres of fire-protected forest, while 
42,295 acres were successfully protected, the coBt of the protective 
measures amounting to Rs.763, all of which, was spent on the 
employment of fire guards. 

Measures for the improvement of forest growth consisted 
mainly of sowing, transplanting and tending of seedlings. Much 
attention was given to felling and girdling pines over deodar, 
15,000 acres of forest being systematically gone over for this 
purpose. It is still a matter of opinion whether this really does 
much good, and whether deodar if left alone will nqt succeed in 
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struggling up through the not very dense cover given by blue 
pine. 

Most of the major produce was removed by Selection 
fellings, but an attempt was made in the Khanpur forest to 
introduce the system of coppicing instead of restricting the 
removals to dry wood. 

The financial results of the year’s working are not very 
satisfactory, A deficit of Rs 8325 on a total expenditure of 
Rs.4G,(jOO calls for rigid economy in the management of the 
forests, until an increased demand justifies the incurring of a larger 
expenditure on works of improvement. 


Forest Administration Report of Burma for the year 1901-02. 

In their modern form Forest Administration Reports, which are 
cut down to bare statements of progress in matters of routine, do 
not offer such interesting material for reading as formerly. 

The report on forest administration in Burma during the 
past year shows, however, that in spite of (from a revenue point of 
view) an exceptionally bad year, steady and strenuous advances 
were made in this young and promising province, which already 
contributes more than half of the surplus finest revenue of the 
•whole of India, although customarily spoken of as hopelessly back¬ 
ward and slack compared with some of the “ model ” provinces of 
Northern India. 

The constitution of the natural wealth of the country into 
permanent forest estates is a woik which will not be completed 
for a long time, owing to the vast aieas to deal with, and the 
necessarily gradual development of the country. During the year 
under report nearly a thousand square miles of forest were added 
to the reserved forests, making a total of 18,606 square miles, 
altogether. 

The hitches which occurred in the settlement of some of the 
new reserves may very well be accounted for, we think, by the 
fatally frequent transfers of Divisional Officers. No Forest Officer 
who has spent three or four years continuously in one division, 
and has pushed forward the preliminary work connected with 
the selection of new tracts for reservation and for their settlement, 
can he so devoid of any personal interest in the matter as to 
occasion the miscarriage of the settlement. 

Demarcation and survey operations were carried out 
conformably with the extension of the areas under reservation 
and the practical requirements of the woiking of the forests. In 
the older part of the province new detailed surveys of nearly 
100 square mile* of reserves were made, and in Upper Burma the 
Forest Survey Department mapped about 875 square miles of 
reserved forest. 
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As regards working-plans, very little progress was made, 
except in the Pyinmana and Shwegyin divisions. The insuffi¬ 
ciency of the number of qualified officers, and the constant 
changes that consequently take place, have seriously interfered 
with this work. Provided that a sufficient staff of officers is avail¬ 
able, the Government has now drawn up a five years’ programme, 
providing for eight working-plans paities, two in each circle. 
Good results should follow from this plan so long as the under¬ 
manning of the staff does not render it impracticable. 

The results of fire-protection showed some improvement, 
though there is still a good deal to be desired in this respect. 

In Burma the difficulties and hardships connected with fire- 
protection are considerably greater than in other provinces, bub 
the results, even when every allowance has been made for this 
condition of things, cannot be considered as satisfactory. 

We believe that Sir Frederick Fryer has hit the right nail 
on the head in attributing the backwardness of Burma in the 
matter of fire conservancy to want of sufficient personal super¬ 
vision by superior officers. 

In this connection a paragraph in the Annual Report of the 
Southern Circle, Upper Burma, is significant. It is there stated 
that a Deputy Conservator of considerable experience oppnly 
declares that fire-protection in teak forests is a mistake, and 
proposes to periodically fire his forests for several years in 
succession! The observations on which this revolutionary doctrine 
is based are true enough, but it is baldly possible to believe that 
the temporary retardation of natural reproduction, which often 
results from fire-protection, is not more than compensated for by 
the advantages obtained by the exclusion of fire from the forests, 
not only for the soil and vegetation generally, but also for the 
young teak growth itself. 

Under the heading of natural reproduction some interesting 
information is given with regard to experiments which are being 
carried out in parts of Bliamo and Katha, where natural repro¬ 
duction offers serious difficulties. 

In Bhamo the simple expedients of fire-protection and cutting 
back, and in Katha the equally simple opeiation of raising the 
cover and dealing the ground under old teak seed-bearers, have 
been resoited to. 

In P) inmana the Conservator reports that the Divisional 
Officer absolutely refuses to extend teak plantations in spite of 
all 01 deis and uoi king-plans which prescribe them. 
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The planting of teak tnungyaa requires to be done with 
discretion, and only in places suitable for it, but for the last thirty 
years the greatest success has attended the extension of teak 
taungyas in Burma, and the Lieutenant-Governor’s regret that 
the present generation of Forest Officers in parts of the province 
are disinclined to make any advance in this important woik is 
easily understood. 

A single paragraph in the report disposes of the forest 
garden and plantations at Maymyo. Futther details of this 
interesting work would be worth recording, and it is hoped that 
now that the ground is to be systematically planted, more 
information will in future be given with regard to the measures 
taken for stocking the plantations and the success that they 
obtain. 

The year under report was a bad one for floating, and th© 
quantity of timber extracted was comparatively small in conse¬ 
quence. 

Over three million cubic feet of teak were extracted 
departmentally, and over 5£ million feet by lessees and pur¬ 
chasers. 

Including free grants the outturn of the year was 8£ 
million cubic feet, and fourteen million cubic feet of other kinds 
of timber. The average price realized at Government sales of 
teak during the year was JRs.61 per ton, and the average price 
per ton of teak timber exported from, the country was nearly 
lis.86. 

Under the heading of minor produce it is stated that the 
forests of Ficus elastica in unadmmistered tracts m the extreme 
north of the province are being rapidly devastated, and that no 
effective measures can be taken to protect them. The revenue 
from rubber is 83 per cent less than it was last year, and that 
again was 60 per cent, less than that of the year before. 

The financial lesults of the year’s working show JRs.59,51,334 
and Rs.26,2u,3il as the receipts and charges respectively. 

The surplus is therefore Rs.31,31,023, or 53 per cent, of the 
gross revenue. 

The surplus for the previous year was over 50 J lakhs, and 
the decrease in revenue is explained by an abnormally bad 
floating season, resulting in a decrease of over 5 lakhs to the 
revenue derived from departmental workings, and of nearly 
11 lakhs to revenue paid by lessees. 

We are glad to notice in conclusion that the constant trouble 
caused by the collection of botanical specimens and economio 
products has been officially recognised, and that it is proposed to 
detail a special officer for this WQik. This is certainly a step in 
the right direction. 
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V.-SHIKAR AND TRAVEL- 

The Indian Pheasants and their Allies. 

By F. Finn, B.A., F.Z.S. 

{Continued from page 122.) 

Chapter VI. 

PARTRIDGES. 

Wmi the fire-back discussed in the last chapter the series of 
pheasants comes to an end, and we enter on the consideration of 
the various partridges. These are, as was said m the Introduction, 
short-tailed birds, usually much smaller than pheasants. They 
fall into several very natural generic groups, some containing only 
one Indian species each. There is some difficulty for the beginner 
in making them out, for the males are generally plain and much 
like the females, and do not present those striking characteristics 
which make the various cock pheasants referable to their proper 
genera at once. But with a little trouble partridges are not more 
difficult to correctly identify than are hen pheasants. 

Taking as partridges all the short-tailed game birds with a 
wing over five inches long —under that size they rank as quails —we 
find that they may again be subdivided, as were the pheasants, by 
the length of tail. All partridges have rather short tails, but in 
some the tail is very short and not a very noticeable feature. 

Among the longer-tailed partiidges, in which the tail is more 
than half the length of the closed wing, we find the Uamehukors 
or Snow-cocks, the Snow-partridge, the Bamboo-paitridge, the 
Spur-fowls, the Chukor, the Tibetan partridge, and the Francolins. 
Of these:— 

The RamchuJcora (two species) are easily distinguished by 
their groat size, being a foot-and-a-half long, and bulkier than an 
ordinary fowl. No other partridge exceeds fifteen inches. 

The Snow-partridge is at once recognisable by having the 
front of the shanks feathered halt-way down, the only other Indian 
game bird with this peculiarity being the very easily distinguish¬ 
able Monauls. 

The Bamboo-partridge has a particularly long tail, only 
about an inch shorter than the wing. [By some slip or other I 
said in the Introduction that this partridge’s tail was longer than 
the wing j but this is of course not the case.] 

The Spur-fowls (three species) have equally long tails, but 
their eyes are surrounded by a bare skin, unlike those of the 
Bamboo-partridges. 

The Ohukor is easily recognisable by its plain drab upper 
surface. 
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The Tibetan partridge by the black patch in the middle of 
its breast. 

The Francolins 'five species) include all the other medium- 
tailed partridges. They may be known by having no sinking 
points, so to speak; no particular length of tail, no bate skin 
round the eye or feathering on the shanks; their backs are never 
plain drab, nor have they a conspicuous black patch on the breast. 

To the section of partridges with very short tails belong the 
hill partridges, the Green-legged partridge, the Red Wood- 
partndge, the Crested partridge and the Seesee, distinguished 
as follows:— 

The Hill partridges (six species) by their remarkably long 
nails. 

The Green-legged partridge by a peculiar patch of white 
downy feathers under the wing, just behind tho armpit. 

The Red Wood-paitridge by being mostly of a chestnut 
colour. 

The Crested pai iridge by the male being dark blue and the 
female green. 

The Seesee by its sandy colour and pale yellow legs. 

In the present chapter 1 propose to deal briefly with the Alpine 
Ramchukors and Snow-partridge, the Chukor, and the desert- 
haunting Seesee. These rarely go into cover, and so do not really 
concern Forest Officers in the ordinary way. But for the sake of 
completeness it is as well to include them; besides, some of my 
readers may go shooting in their treeless haunts when on leave, and 
then make their acquaintance. 

The Ramchukors or Snow-cocks are very large grey birds, 
living on the mountains above the forest-level, and feeding on 
grass chiefly—there is not much else to eat where they aie found. 
Two species are found with us. The cocks and hens are alike in 
plumage, but the former alone are spurred. 

The Himalayan Ramciiukou. 

TetraogalluB himalayensis, Blanlord, Faun. Brit. Ind., 
Birds, Vol. IV, p. 143. 

Native names:— Kullu, Lupu, Baer a, in Western Nepaul; 
Huiniual in Kumaun; Jermonut, in the hills north of Mussoorie; 
Leepin, Kuluj Qalound in Chambaj Gourkugu or Kubuk, in 
Kashmirs Kabk-i-dara in Afghanistan. The name Ramchukor 
is, I believe, used in Gilgit. It is certainly the best one for these 
birds, which are really gigantic relatives of the Chukor. The 
European names of Snow-cock and Snow-pheasant are unmeaning, 
as the bird is obviously a big partridge, not a pheasant or jungle- 
fowl. 
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The geneial colour of this bird is grizzled grey with some 
chestnut walkings; the throat is white with a chestnut border 
and the breast white with some black bars, the pinion quills are 
white with broad black tips. The bill is horn colour, the feet 
orange, and the eyes dark, with a patch of bate yellow skin 
behind them. The hen is easily distinguishable from the cock 
by her much smaller size; she is about two inches under two 
ieet long, while he exceeds that length by about two inches. 
Young birds show some brown mottling on the forehead which 
is not present in old ones. 

This noble paitridge is found from Afghanistan and Central 
Asia all along the Himalayas as far Kutnaon. According to season 
it is found at from 18,000 to 7000 feet elevation, keeping usually 
in flocks, which frequent open locky ground. It breeds high 
up, from May to July, usually laying five eggs, drab with reddish 
brown spots, and reaching nearly three inches in length. The 
golden eagle appears to spend a good deal of its time in trying to 
catch these birds, without very much success ; for they are very 
wideawake, and the human hunter finds a rifle the best weapon 
with which to come to terms with them. And then when they 
are brought to bag they are not good eating according to 
European tastes, although natives are glad enough, to get them. 
The call of this bird is a whistle, which it keeps uttering all the 
while it flies. 

The Tibetan Ramohukor. 

Tetraogallu8 tibetnnue, Blanford, Faun. Brit. Ind., Birds, 
Yol. IV, page 144. 

Native names:— Hrak-pa, Bhutias in Sikkim. 

This bird bears a general resemblance to the last, but is 
considerably smaller; it has no chestnut about the neck, and 
the brea-t is devoid of black markings, hut crossed by a broad 
grey band. The most striking differences, however, are that the 
underparts are streaked with black and white instead of being 
grey, and that the pinion quills are brown with white tips. The 
cock and hen do not differ much in size in this species, and even 
the former is smaller than the hen of the Himalayan bird. The 
cook’s bill and legs are red, and there is a red skin round the 
dark eyes. The hen's bill, however, is of a greenish colour, though 
she appears not to differ otherwise in colour. Young birds, 
however, have only the throat white, the breast being grizzled 
with dark-grey and buff. 

This species is properly a Tibetan bird, but in onr territory 
it has been found in Ladak, Spiti, Kumaun aud Sikkim, always 
at a very high elevation, being an even more alpme bird than 
the last. All that is known about its breeding is that its egg is 
like that of the Himalayan species, but smaller. It appears 
to be a much better bird for the table. 
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The S>ow-PA«rHiDQE. 

Lenva nivicola , Blanfoid, Faun. Brit. Ind, Bndb, Vol. IV, 
page 145. 

Native names :—Lei iva, Bhutia ; Javguiia , Kumaun; 
Quomnomd, Garhwal; QoLabi, Iihuii, 'lev Titai , Basham, etc; 
Buif ka Titar , Kulu ; Byu Ohamba. 

This is a much smaller bird than the Ramchukors, and in 
appearance and habits much lecalls a Ptarmigan. The cock and 
hen aie alike in plumage, but the formei is distinguished by 
possessing spurs. 

The head, neck and upper plumage generally are closely 
baned with black and white, the latter colour running into 
buff in places ; the under paits me mostly of a daik chestnut. 
This lich plumage is well set off by the red beak and legs. The 
eye*, are daik. Young birds are less distinctly bailed and are 
mottled with black below The length is about fifteen inches, 
with a wing of nearly eight, tail four-and-a-half, bill neaily one, 
and shank half an inch longer. 

The Snow-parti id ge inhabits the Himalayas from Kashmir to 
Sikkim, and extends to Moupin and Western China. It is 
locally distiibuted with us, and is usually found at very high 
elevations, close up to the snow, among stones and stunted herbage. 
It 1 ? usual elevation is about 11,OOU feet, though m winter it may 
come down as low as 7000. It goes in pairs in the breeding 
season, and its chicks have been found late m Jane. Later on it 
is found in ooveys, and aftoids excellent sport; it is also remarkably 
good to eat. But as it is commonly found on the same ground 
as Purrhel and Tahr, it is usually neglected by sportsmen for the 
nobler game. 

The Tibetan Partridge. 

Perdicb hodgaonice, Blanford, Faun. Brit Ind., Birds, Vol. 
IV, page 142. 

Native names i—Sakpha, Tibetan. 

This partridge bears a strong resemblance to the common 
partridge at home, and is indeed nearly related to it: the cock 
and hen are alike, and neither of them possesses spurs. The 
plumage is an mtrioate mixtuie of buff, black and chestnut, with 
thethioat white and neck chestnut; the uuderparts are baned 
with black, which colour forms a patch in the centre, and there 
is a black patch on each cheek ; the bill and legs aie of a dirty 
green, and there is some reddish skin round the eye. 

This bird is about a foot long, with a wing of six inches. 

The species is properly speaking a native of Tibet, but it has 
strayed into our territories, one having been got by Air. Wilsou 



THE INDIAN PHEASANTS AND THEIR ALLIES. 


209 


in the Bhagirathi valley, when shooting chnkor in the nntumn 
of lfi-il. It appears to he a bird of very high elevations. Its 
eggs have been taken in Tibet in July; they were ten in num¬ 
ber, and of a pale drab tint without spots. 

Tjte Chukor. 

Gnccnlis clnicor, Blanford, Faun. Brit. Ind., Birds, Vol. IV, 
p. 131. 

Native names i—Chukar, Hind; Kabk , P.; Kau-kan , 

Kashmir; ChuHcru, ('hamba. 

The chukor is one of the group of red-legged partridges 
to which the well-known “Fiench partridge” (Gnccabis rvpn) 
belonoq, and much resembles that bird. The cock and hen are 
alike in plumage, but the former may be distinguished by 
having a knob or blunt spur on each leg. 

The plumage above and on the breast is of a plain grey 
without any markings, with a tinge of reddish in places and some¬ 
times verging on olive brown; the throat is white or buff, surround¬ 
ed by a black band. The lower parts below the breast are buff, 
and the flanks very beautifully handed vertically with grey, huff, 
black and chestnut. The bill, legs and eyelids are red, and the 
eyes themselves dark or orange. 

The cock, which is a little larger then the hen, is about 
fifteen inches long, with the wing six inches and-a-half, tail just 
over four, shank nearly two, and bill just over one. 

The chukor has a very wide range, from Greece to China. It 
is a lover of open hilly ground, and with us is found on the 
Himalayas, in the hilly parts of the Punjab and in the higher 
hills of Sind west of the Indus. According to the country it 
inhabits, it is found from the sea-level up to 12,000 feet, and in 
Tibet even to 16,000. Himalayan birds are darker and browner in 
in tint, but in Ladak,the Western Punjab, and Sind—in dry open 
traots, in fact—are paler and greyer. The birds haunt open hill¬ 
sides among grass and scattered bushes, but may alf?o be found in 
more or less wooded country and in cultivation. In winter they 
go in coveys or even flocks, but in the breeding season in paire. 
The said season is from April to August, varying according to the 
elevation; for birds at high levels of course breed later. The 
eggs are up to a dozen, cream-colour with brown or lilac spots. 
The chukor is a noisy bird, and its two syllabled note has given 
origin to its name. It is a fairly good sporting bird, bnt not so 
good to eat as some other partridges. The ancient Greeks, judging 
from a passage in Xenophon, appear to have been in the habit of 
riding it down, a sport which is still practised in Yarkand. Chasing 
partridges to kill them with a whip does not sound very sports¬ 
manlike, but the awful ground over which the flying covey is 
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pursued requires the sure-footed Yarkand pony to negotiate it 
properly, and thus introduces a pleasing element of uncertainty 
which redeems the spoit from the imputation of poaching. 

The cbukor is a good bird for introduction abroad where 
partridges are required, as its adaptable constitution makes it 
bear captivity well. It was tried in New Zealand, and bade fair 
to succeed, but the birds were not sufficiently protected, and were 
all shot off almost at once. It would hardly be worth while to 
turn it out in England, as we have already the very similar red- 
legge d partridge there. Indeed, I have been asked whether the 
two were not identical. Bub the red-leg or “ Frenchman ” at 
borne is a brown-backed bird, not greyish, and has a number of 
black spots bordering the black necklace outside, and thus is easily 
distinguishable from thechukor. 

The Seesee. 

Ammoperdix bonhami, Blanford, Faun. Brit. Ind., Birds, 
Vol. IV, p. 133. 

Native names:— Sisi, Punjab and Sind; Tihu , P. 

This is a short-tailed little desert partridge, with plumage 
beautifully adapted to conceal it in its natural haunts. The cock 
and hen differ somewhat in colour, but neither has any spurs. 

The cock is of a grizzled sandy hue above, with a grey head 
and fore-neck, and the under parts below this pinky buff. There 
is a black streak along each side of the head with a white one 
under it, and the flanks streaked with black and chestnut. 

The hen has no black and white markings on the head nor 
chestnut on the flanks j the lower plumage is barred with brown 
and buff. 

The bill is orange, the eyes yellow or brown, and the legs 
yellow. The cock, which is rather larger than the hen, is ten 
inches long, with a wing of five-and-a-balf. The Seesee inhabits 
hilly deserts, avoiding cover, though it may be found on grassy 
slopes. In India it inhabits the Salt Range and Khariar Hills in 
the Punjab, Hazara, and all the Sind and Punjab ranges west of 
the Indus, It is also found in Baluchistan, Afghanistan and 
Persia ; and has been reported from Aden. 

It has a soft clear double note, recalling its name; and is not 
usually gregarious, though small coveys may be found in winter. 

The breeding season is from April to June, and as with the 
chukor, the eggs may he as many as twelve in number, but thev 
are creamy-white in colour without any spots. As an article of 
food the Seesee varies somewhat; it is not much of a runner, and 
when it wants to conoeal itself has only io sit still, its plumage 
being its best safeguard against detection by its enemies. 
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VI* - EXTRACTS, NOTES AND QUERIES. 

Fungus Notes/ 

Infection Experiment with Uredine.®. —Tuhoeaf has 
infected plants of EpiLobium •nigustifolium successfully with 
cecidiospores of the hr. The spores of Curoma Ahietis pectinaicB 
grew on Salix ca preen. The witches broom cecidium of the fir 
hud been proved by Fischer to be connected with the fungus on 
Sceitana nemurum. Tuboeuf injected also Slellaria media, and 
6 eiastium semi-deca-ndrum with the same fungus, and in each 
case reproduced another stage in the life-history of the parasite. 

Dumatophora in Fruit. —Ed. Prillieux has discovered the 
ascomyoetous fruit of the fungus Uematophnrn neentrix, which 
attacks and destroys the roots of fruit trees, but of which the 
perfect form has not hitherto been known. Some roots infested 
by the fungus were kept in a suitably moist condition for several 
years, and the mature perithecia were at laBt produced. Careful 
examination proved them to belong to the genus RoBellinia, and 
the author has given them the specific name neaatrix When 
Prof. Hartig first described Dematopkorn , he was impressed by 
the resemblance of the hyphse to those of species of Easel Uniat 
and he was then of opinion that the mature fruit would be one 
of that genus. The perethicia are globose, brown, about 1 ‘omm. 
in diameter. The spores are very dark coloured when mature. 

Experiments with Rusis. —Flebahn continues in the 7>eit 
far PjLa.nzenk, XII, the account of his various culture experiments 
with the rusts of conifers. He has established satisfactorily the 
connection between various life-stages of the fungi. He also 
made successful experiments with J£cidium Paetinacece, Pucciuin 
Angelicoe-Bistortae, the rusts of Ribea and Garex, and the 
Pucciniaa of various grasses. 

Germination of Basidiospokes. —Margaret C. Ferguson has 
studied the conditions mo.st favourable to the germination ot 
Bpores of various forms of Basidiomycetes, more especially those 
of Aguriom campeUns. In Bulletin No. 26, U. S. Department of 
Agriculture, she gives an account of the methods employed, the 
different media used, the conditions of temperature, etc. It was 
found that the presence of a bit of the mycelium of Agnricus 
campeatne made possible the germination of all the spores in the 
culture. The writer closes with a historical account of previous 
work. 

Silver leaf disease —J. Percival finds that this disease of 
Prunus is due to a fungus in the roots. It is characterised by a 
peculiar grey appearance in the leaves, though no fungus is 
present in the leaves, nor, as a rule, in the stem or branches. In 
all the cases of disease examined, the tissues of the root were 
found to be permeated by fine hy pi up, and in one case the fruiting 

* Iiom tie Journal oi the Hojul Microscopical fcoeiety for Ueoemher 1902- 
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bodies of Stereiim purpurenm were found on a branch of a 
tree affected with silver-leaf. On inoculating healthy trees with 
store it m the disease was again produced. The author is of 
opinion that the fungus secretes an oxidase, which in a short 
time pervades the branches and leaves, and causes by its action the 
silvery look on the leaves. The affected trees produce little or no 
fruit, and are always sickly and unprofitable. 

Diseases of plants —A paper on larch and spruce fir canker by 
G. Massie in the Journal, Board of Agriculture, IX, gives the resulfa 
of the observations and experiments of many years. He discusses 
the various stages of the diseases and the probable manner of 
infection. He considers them to be entirely wound parasites, all 
infection experiments having failed on uninjured bark. The 
larch canker is caused by Dnsyscypha calycina ; the fungus 
causing the spruce disease is /). rtainarin. The latter is 
frequently enabled to enter the tissues of the host through wounds 
unde by a Rmall parasitic fungus Exosporium sp. Methods of 
prevention and cure are suggested. The paper is well illustrated. 

Canker in apple trees.— In Bulletin No. 70, Univ. of Ill, Agr. 
Station, Hasselbring has discussed the various diseases affecting 
the bark of apple trees popularly described as canker. The most 
cmnmon instance of the disease in Illinois, U.S., is dne to a 
fungous p-irasite Nvmmularin discrete. It is a wound parasite, 
and gains entrance to the tree through openings in the bark 
caused by piuuing or by accidental injuries. It produces extend¬ 
ed hkckened areas, and the bark cracks and finally crumbles 
away. Badly diseased limbs should be cut and burned, and wounds 
in the tree should be painted with some antiseptic solution. 

Economic Fungt. —There is a considerable number of the 
smaller fungi that are used in the manufacture of various articles 
of commerce, and Prof. Wehner has given an account of some of 
the most important in Zeitschr. anqeiu. Milcro . VIII, 1902. 
He cites some of the forms of yeast used in brewing, in the East, 
as well as Aspergillus Orysa, which is used in Japan in the 
making of Soja sauce. Aspergillus niqer is used for the 
production of oxalic acid j Citromyces pfefferianus is employed in 
the manufacture of citric acid. He takes note also of Peuicillium 
glaucum, which is mixed with the cheese curds to form the green 
veins of Roquefort and Gorgonzola. The Chinese make a red 
colouring matter from Monascvs purpureus, but the method 
employed remains a secret. The author also mentions some 
other fungi which are used as colouring agents. 

Fongal Disease in Horses.—,T. de Haan has investigated a 
disease of horses in Batavia. He found that it was caused by 
the presence of a fungus in the skin, more especially in the 
mucous membrane of the mouth, lip and nose. In the later 
stages the hones of the bead are also attacked. An examination 
showed the presence of yellowish-grey lumps of a somewhat hard 
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formation, varying in size from the head of a pin to an egg ; and 
tiaveit-ed in all directions by a well-developed mycelium, winch 
also penetiated the surrounding tissue. The writer lias named 
the fungus Hypho mycosis destruens equi, and he is of opinion 
that it is the sole origin of the malady. Infection conies Iroin 
the food, ani the fungus gains entrance to the tissue through some 
small wound in the mucous membrane caused by the grasses, etc., 
that compose the fodder Iu the external skin the fungus 
would similarly find entrance through some abrasion. De Haan 
made cultures of the fungus, and with these he re-infected the 
mouth and neck of healthy horses. The experiment was 
unsuccessful. 

WeaiueR and Parasitic Fungi.— Karl Sago has collected facts 
and statistics on the appearance and disappe.n ance during certain 
seasons of various fungal diseases, especially those that occur on 
the vine. He finds that the direction and force of the wind has 
a great influence ou the spiead of disease, and that hail showers 
lender the ho^t plant more liable to attack. More work is 
required to determine the weather conditions that affect special 
forms Altenmria eolam spiead with gieat rapidity in dry 
weather that supervened on a rainy' season. During a warm 
damp summer it was noticed that there was very little disease. 

Analysis of Soils in Sal Forests. 

Analysis of Samples of Soils from the DhoLkot (Sal) Forest 
in the behra Dun District. 

mil Available J?oLal /•. . . 

Sample No. m u«gL P h “f^ olio oStnaTe. 


Sample 1. Surface soil from an 0043 0 020 0103 0187 

opeu glade surrounded by 
seed healing sal tieea, but 
■without any ^production. 

Sample 2. Surface soil ftom O'lOl 0 028 0112 0 203 

a similar locality, but with 
young growth of medium 
quality. 

Sample 3. Surface soil from 0152 0 a 048 0144 0 685 

under a very thick growth 
of young sal trees about 
25ft. high. 

Dr. Leather, who made the analysis in 1897, remarks that the 
soil from sample 8 is the richest and No. 1 the poorest in plant 
food, which probably explains the absence of reproduction in the 
latter. 
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DLNNYj MO I r AND DICKSON *■> WOOD MAUKl l It I PORI 
VII-UMBER AND PRODUCE TRADE 


Churchill and. Sim’s Ciroular, 

4 th March 1 JOo 


Easi Indian Ti ak —The deliveries in February consist of 
999 loids against 1617 loids m I bruaiy last yen ana foi the 
firbt two months of 1901 tl ey ire lo66 loads against 2670 loads 
foi the same tw.) months of 1902 Ihe stock remains it ibout 
the level of last month being the smallest 1 eld heic for some 
yeirs past, and the a li t ois to it are of a miscellaneous charactei 
f om Java etc , good enough m themselves, but lathei foreign to 
the mmds of consumers Tl eie i& still no prospect of any normal 
supply, and prices lemain without change 

Rosewood, East India —The demand is 1 mited to prime 
logs of laige dimensions, and no other sorts should be shipped 

Satinwood, East India— 0he stock m first hinds is quite 
sufficient for j resent leqnrements as the demand is not active 
an 1 sales are only effecte 1 occ lsionally 

Ebony, Easi? India - Sizeible logs would sell well 


PRICE CURREN1 


Indian teak, logs pei load 
, , pi inks , 

Ro ewool, per tou 
Sitinwood pei s ft 
Ebonj, pei ton 


£10 10-» to £18 10s 
£1110* to £20 
£8 to £11 
6 / to 8 / 

£J to £12 


Penny, Mott and Dickson, Limited 

Wood Mauki i Ri ioiu 

Jondon , 1/ i Alxich 1903 

Ti ak —The tradings m the docks m London during I ebiuary 
consisted of'"61 loads of lo^s ind 421 loads of planks and scant¬ 
lings, or a total of 1184 loads as igainst 2110 loads for the 
corresponding month of last year I he deliveries into consumption 
were ol5 loads of logs and 3f 3 loads of planks and scantlings—• 
togethei 878 loads, as against 13a ) loads m I ebiuary, 1902 

The dock stocl s at date analyse as follows — 

5413 lo la of log? is i a ust 87 7 lo ds b tl e s a o date last year 
2bJ3 ili Us at Q 

— blocks — 


Total 8106 loads 


i 


12 503 o&ds 
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Tlie above arrivals of logs and planks, although very inade¬ 
quate. have been a welcome addition to the rapidly dwindling 
stocks. Prices for all descriptions of teak again advanced during 
February, and consumers, who have held off buying m hope of 
some reduction in piice, have suffeied. The facts of the position 
are so inexorable, that consumers who e\en now promptly cover 
their irreducible requnements for all this year will be only acting 
piudently. It is, however, much to be regretted that the present 
indisputably high cost of teak is surely, if slowly, causing it to 
be displaced wherever possible by other material; and this lost 
ground will not easily be made up, should the supplies again 
become sufficient in ensuing seasons to make shippers eager, 
rather than reluctant, sellers as is now the case. 

Business was fairly brisk during February in respect to 
forwaid contracts where, as in the ease of Canadian woods, the 
supplies at the shipping ports are known to be small. Where, 
however, as in the case of Baltic woods, the supply is likely to 
be sufficient for the demand, higher prices are stoutly resisted, 
and business is much hampered. Home stocks are moving off 
regularly, but consumers are cautious and do not care to commit 
themselves further than their actual necessities. 


Market Bates for Products, 

Tropical Aokicoliuhist. 


2n 

d March 1903. 

* 


Cardamoms 

• * * 

per 

lb. 

18. Qd. to Is lOdL 

Croton seeds 

■ • • 

u 

cwb 

1 os to 25s. 

Cutch 

♦ * * 

11 

11 

25s. to 30s. 

Gum Arabic 

• » » 

Jl 

11 

15s. to 25«. 

Do. Kino 

• ■ • 

If 

lb. 

4d. to 5(2. 

India-rubber, Assam 

* • ■ 

11 

11 

2s. to 3s. 

Do. Burma 

• • • 

19 

11 

2s. to 38. 

Myrobalans, Madras 

M* 

?* 

cwt* 

58, to 68. Nona. 

Do. Bombay 

• V « 

91 

11 

48. to 78. Cci. 

I)o. Jubbulpore 

Mt 

11 

11 

4s to 5s 6 d. 

Do. Bengal 

1 • * 

91 

1 1 

38. 6 d. to 58. Nom. 

Nus Vomica, 

Ml 

91 

11 

7*. to 108. 

Oil. Lemon-grass ... 

a * * 

91 

lb. 

5d. to 5£<2. 

Orchella weed 

« a • 

91 

cwt. 

10s. to 128 6<2. 

Sandalwood, logs ... 

• • a 

11 

ton 

£ 15 to j03O. 

Do. Chips ... 

Ml 

11 

»» 

£4 to £8. 

Sapanwood 

« a • 

11 

>» 

£5 to £5 10s. 

Seedlac ,., 

« • * 

91 

cwt. 

1178. 6d. to 1208, 

Tamarinds, Calcutta 

a * * 

11 


8s. to 10s. 

Do. Madras ... 

• * » 

11 


4s. 6(2. to 6s. 







TIIK 



Vol. XXIX.] June. 1903. [No. 6. 


Tour of the English Arboricultural Sooiety in the North 
of France, August 1902. 

TriK English Aiboncullmal Society, which was started 21 
years ago, now numbers about 600 members, and comprises 
numerous important landed propiietors and their agents or 
foresters*, professors of various colleges, and many other persons 
of importance. 

The headquarters of the Society are at IFnyden Bridge m 
Notlhumberlawl, where the Honorary Secretary, Mr J. Davidson, 
resides, and who is also the manager of the confiscated estates of 
the Earl of Deiwentwater, who came to gtief in the great Jacobite 
Rebellion of 1 i4.>, and whose estates %ere Ihen made over for the 
maintenance of the Greenwich Hospital for old soldiers. 

The object of tho Society is to collect and stimulate the 
application of the knowledge of a certain class of forestry, 
specially applicable to the management of the gieat landed 
estates in England. 

With this object in view a general conference is held once 
in the year, when the accounts are presented and all important 
matters discussed; the tours for the succeeding )ear aie also 
arranged, and the subject forests, etc., decided upon. 

The Society is supported by an annual subscription from each 
member, which goes to pay the Seoretaiy, defray the cost of pub¬ 
lishing the Transactions, which appear m the form of a hook once 
in the year, and contains an interesting record of the Society’s 
proceedings, notes on forestry, essays, etc. 

Last year the Society having reached its majority of 21 years 
it was decided to present a suitable testimonial to Mr. Davidson* 
the Honorary Secretary, and to celebrate the event by a tour to 
some of the northern French forests. 
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A general meeting was therefore held in London on the 18th 
of August, on which occasion a handsome testimonial, \allied at 
£120, was presented to Mr. Davidson, and Mr. George Marshall 
was elected as President of the Society vice Dr. Somerville, 
resigned. 

On the following morning about 60 members of the Society 
started via Folkestone and Boulogne for Fiance, where we were 
met by Mr. Fisher on his return from his annual tour with the 
Cooper’s Hill students. The journey was a pleasant one, and the 
North of France, with its caiefully cultivated fields, interspeised 
with occasional clumps of woods, looked picturesque and piospeious. 

After an interesting run, pait of which was through the 
Government forest, we duly anived at the town of Oompiegne 
situated on the Oise, about 50 miles north of PariB, and soon 
settled down for the night at the Hotel de la Cloche. 

The next morning we proceeded by train to Villers Cotterets, 
in, the neighbourhood of which is situated the important Govern¬ 
ment foiest of Ketz. 

The town of Villers Cotterets is also the place which for 
many years contained an impoitnnt Secondary Forest School lor 
the training of the subordinate establishment of the Forest 
Department, but this has now been abandoned for other mote 
suitable arrangements made elsewlieie. 

' Themorning of our visit was devoted to an inspection of the 
lnrg° timber yards and saw mills of Monsieur Carpentier, who is 
one of the most important timber merchants in the North of 
!Fi ance. 

At thiR yard we saw a Iaige quantity of fine timber, princi¬ 
pally oak, ash. beech, spruce, Scotch fir, etc., *n logs and sawn 
scantlings and specially suited for railway waggon construcnon, 
house-building and railway sleepers. 

We found the sawmills of M. Carpentier to comprise all 
the most important kinds of modern saws, etc., for the most 
expeditious and economical conversion of timber. 

1 About 100 woikmen are employed at this establishment, and 
it was most interesting to note the energetic and careful manned 
in which the men handled the timbei under the dangerous teeth 
of the rapidly moving circular and hand saws, and few accidents 
are said to occur. 

One important and interesting branch of wood industry we saw 
here consisting in the manufacture qf the soles of wooden shoes 
from beech timber. 

The rough blocks of wood, after passing through the hands 
of numerous workmen and various machines, were being turned out 
all ready Tor having their leather uppers attached in "a most 
expeditious manner. 
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We weie lnfoimid ihit ibis establishment manufictures about 
400,00) pans of wooden soles annmlty, and that they aib 
extensively used, even b} the bettor clisses of pea&antij, dunng the 
winlei months and aie said to be fourd much moie suitable and 
chcapei fch in leithei soled boots for faun woik 

The commonei kind of wooden shoes called sabots aie cut out 
from one block of wool, no leathei being lequned lhese aie 
genei illy mannfactuied in the foLest and in minor establishments 
situated close at band, and, though decidedly clumsj, aie cheap 
and serviceable, e&pecnlly for lough faim woik during the 
wintei. 

After completing our inspection of the various inteiesting 
details of this establishment, we next pioceeded to the sleeper 
depot of the Chemm de fer du Nord 

At this depot we found th it the pi map *1 bioad gauge sleepeis 
used on this mlway consist of cieo&oted oik ani beech, and 
laich sleeper, which ate so much appreciated on English ani 
Scotch lines, are not much in request. 

Here we weie shown the lot* stand most impioved method 
of cieosoting oak and beeih sleepers, after which operation the 
forinei aie said to last flora 20 or vear& and the latter fiom 13 
to 17 

We observed that consideiable latitude is allowed in the 
dimensions of the sleept rs on this line, t hough the average scantling 
is about the same as Indian bioad gauge sleepeis. 

At leist this is the case as fai as foui-cornered sleepers are 
concerned, for t noticed that many semi-cncular and pentagonal 
sleepers weie al»o used 

We noticed what is said to be a good plan for preventing 
the splitting of sleepers at their extremities, and which consists in 
duving into their euds mb shaped piece of hoop-wire about 
5 inches long, l inch bioa 1 and £ of an inch thick. 

lhese hooks are sharpened down to a fine edge on one side 
and are then Juveo into the timber at eich end of the sleeper, 

We also siw a good plan for recording the >eai when the 
sleepeis aie laid down, by means of a zinc nail 2£ inches long 
with a squaie head, on which the year is stamped, and which seems 
to be a much better plan than the old branding or stamping 
arrangement. 

We next proceeded to inspect some of the most interesting 
parts of the forest of Ketz, situated on the uver Aisne, a 
tnbutary of the beme, and extending on tluee sides uf'thefcowp 
of Villers Cottei$U» 
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I may here state that the following notes on the French 
forests visited ha\e been mainly obtained from mfoimation kindly 
supplied to the member-, of the Society by Mr. Fishei, and fiom 
conversations with the local forest officers. 

The average elevation of the forest of Retz is about 500 feet, 
and the climate is considered tempeiate and veiy suitable for the 
growth of broad-leaved species, such us oak, beech, hornbeam, etc. 

The geological formation consists of Tertiary limestone, above 
which are found beds of sand in which large Sarcen stones are 
found, and which are much used for street cobbles in the neigh¬ 
bouring towns. 

The forest soil consists of sandy loam about 20 inches deep, 
lying on the top of the sand, and winch, except on the higher 
ridges, is on the whole very suitable for forest growth. 

The area of the forest is 32,550 acres. It is sub-divided into 
15 woiking ciicles of 2200 acies each, and each working ciicle 
is divided into five peiiodic blocks, each of which is legenerated 
in 30 years, the revolution of the whole forest being 150 years. 

This foiest formerly produced very fine oaks, which were 
extensively used for the constiuotion of the Fiei.ch navy, and 
from the year 1672 up to 1830 it was treated on wliat is called 
the system of *‘Tiieand Aire” with a few acres under coppice. 

The method of treatment called “Tire and Aiie” consisted 
in a kind of clear-cutting system, eight oaks or beeches being 
left per acre with the object of sowing up the clearings. 

No thinnings were made, and under this treatment the 
beech were found to increase and the oak diminished. 

From 1830 the forest began to be treated on the Compart¬ 
ment method, but it was not till the year 1857 that a regular 
working-plan was diawn up, which has worked very well, but is 
how being revised. 

The forest of Retz is much suhject to damage from 
strong westerly gales, on the occurrence of which the reserved 
trees in the coupes suffer considerably. Much damage has 
also been caused to the young plants by rabbits, and special 
arrangements have to be made to keep them down and to 
protect the young growth by means of wire netting, etc. 

There are also a good many red deer or European Sambur 
in this forest, which do a good deal of damage to the surrounding 
crops, for which the lessees of the hunting have to pay compensa¬ 
tion under the termB of their leases. 

The stags are hunted by means of dogs and horsemen, and this 
forest during the winter season 'forms one of the principal 
*• rendezvous” of the hunting fraternity of Paris, the numerous 
roads rendering access to most parts oi the forest fairly easy. 
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This forest foims part of the conservalortdiip of Amiens, 
and is under the dueet charge of an Inspector, the forest hemg 
ftuther sub-divided into two cantonments or ranges under a Sub- 
Inspector 01 Hunger. 

Under these officers there are six brigadiers or Deputy 
Rangeis and 21 foiest guaids. During certain seasons each foiest 
guard is allowed 20 laboureis, who work on the lepairing of roads, 
plantations, etc. 

f 

The forest is managed on the Shelter Wood Compartment 
system, having a rotation of 150 yeais. 

Preparatory seed-fellings are commenced in the second oldest 
hlock», Le , those containing trees horn 91 to 120 years, or on an. 
aveiage whole the trees are about 1 10 veirs old, so that 4*> yeais 
are nominally allowed lor the completion ol the three regular 
sowing coupes. 

We were, however, told that the condition of soil, climate, 
etc, are so favourable in this toiest that nearly always complete 
regeneration actually takes place in 20 or 25 yeais. 

The principal species of trees cultivated are beech, oak and 
hornbeam, and the method of maiking the trees for felling is 
practically the same as that now followed in India, but the 
volume of the trees to be felled is always calculated in a most 
careful manner and based on thoioughly reliable data. 

At the annual sales, which take place in September, the 
trees are sold by .Dutch auction, the upset price having been 
pieviously arranged at a ceitain per cent above the sale price and 
the auctioneer calling down the price till the would-be purchaser 
cries out, “ I take.” 

The merchants are allowed 18 months for the cutting 
ar.d removal of the mam fellings and 12 mouths for the removal 
of the thinnings, 

In the first seed-felling about one-third of the trees are 
removed, the oaks being of course preferted as reserve tiees. 

It is to be noted that throughout the forest there are si ill 
reminiscences of the old system of ‘’Tire and Aire ” to he seen, in 
the form of many huge old beech standards, many of which 
are now too old to give seed, so are being removed as promptly as 
possible, 

Notwithstanding all precautions bare spots in the coapes 
occasionally occur, and soon become thickly covered with brambles, 
sallows, birch and aspen, so that clearing and planting up with 
5-foot oak plants—about 400 being used to the acre—has to be 
resorted to, • 
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The next operation is the cleaning of the young woods, and 
especially the lelieving of the young oaks fiom the influence of 
the more japid-grovnng trees and shrubs. 

The fiist cleaning is done by the brigadiers and forest guaids, 
after which the guaids are allowed a gang of 20 men to assist 
them. 

These cleanings are made quite irregularly and where and 
when they are wanted, and continue till the woods are about 25 
years old, after which regular thinnings every 10 years are 
undertaken. 

As a result of the revisal of the working-plan the amount 
of wood to be felled annually is now fixed at 50£ cubic feet per 
acre. To this must be added the amount of thinnings, which 
extend over 2600 acres annually and produce about 29^ cubic 
feet per acre 

Hence the tocal volume of wood to be felled annually is 
80 cubic feet per acre. 

There is usually a good beech mast once in seven years, 
the last having occurred lin 1898, when the value of oil 
manufactmed from the beech seed amounted to £ 61 * 00 , equal to 
about H lakhs of rupees. 

The average annual yield of timber from 1898 to 19(0 was 
684,400 cubic feet, valued at £2*,G13, or about Rs.3,70,000. 

During the year 1900 the total revenue amounted to £28,441, 
of which £1389 was on account of hunting and shooting, or at 
the rate of about two shillings per acre 

The total expenditure during the year amounted to C4743* 
the priuoipil items of charges being rates and taxes £2.301, 
woods £379, establishment £949, etc. 

Besides the above, woiks such as the repairs of roads nn^ 
ditches, plantations, etc., valued at £1192, were executed by the 
purchasers of the coupes in accordance with their agreements. 

Finally, from what we saw of the forest of Kel.z or Villers 
Cotter&s we were convinced of the opinion that it is probably 
one of the finest and best managed oak and beech forests in 
France. 

The next day, August 21st, we started in waggonettes on 
a tour through the forest of Compingne, which as beiore slated is 
situated in the immediate vicinity of that town. 

. We found the numerous roads which traverse the forest all 
in excellent order, and the main ihoroughfares were even paved 
with rough cobblestones, which naturally facilitates much thft 
transport of timber, etc., during the winter. , , 
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At several points w e left the carriage and walked through 
the forest, when various interesting details were pointed out and 
explained to us by the local forest officeis. 

The area of the forest, which is situated on the river AiBne, 
a tributary of the Seine, is 36,072 acres, the average elevation 
being about 5 n 0 feet above the sea. 

Most of the forest lies on fairly level ground, the geological 
formation being Eocene, and consisting of beds of the Upper 
Chalk and Nurnmulitic limestone, above which are more recent 
deposits of sand, gravel etc. 

The soil is generally poor and shallow, except in the part 
called the Beaux Monts, which will be described later on. 

The forest of (Jompi^gne consists mainly of oak, beech 
and hornbeam, witli a few laich and Scotch fir. The total aiea 
is 32,21*2 acres, and it is divided into ten Wording circles 
managed on the high forest principle, with a rotation of 1; 0 
}eais. 

There are also two sections comprising 2007 acres worked on 
the coppice-with-standards system, the rotation being 35 years. 

» 

Besides the above 12 working circles there is one more called 
the Artistic working circle, which is known by the name 
of the Beaux Monts, and which comprises an area of 1753 
acres. 

This compartment is worked on a kind or Jardinage system, 
itR object being mainly picturesque, or as a game preserve, and 
it is much frequented by artists and tourists. 

The annual outturn of timber from this forest is 91*2,911 
cubic feet ov 81 cubic feet per acre, to which must be added 
700,000 cubic feet from thinnings, so that the total annual yield 
iR 52 cubic feet per acre. 

The annual average revenue during the last 10 yeais has 
amounted to £33,480, including £3880 from hunting and shoot¬ 
ing leases. 

During our inspection we were shown the operation of 
lopping the beech and hornbeam po as to relieve the suppieased 
oak, which operation is done by the forest guards themselves. 

In the drea being operated upon the young growth was about 
10 years old, and we were of opinion that the operation had been 
too long delayed and might with advantage have been taken id 
hand sooner. 

In some parts of the forest we noted the unsatisfactory state 
6f the growth- of the old oak, due to a mistake having been made 
ipi attempting to grow the species pure, and we always noted 
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much better results m the places where it was mixed witli beech 
and hornbeam. 

Another important point to bp noted about the treatment 
of this forest is that on account of its importance as a happy 
hunting-ground for the nobility and millionaire membeis of 
Paris society, the game question has to receive a considerable 
amount of attention, whereas in most other part 4 of France more 
distant from Paris, this matter receives much less consideration. 

As a result of the preservation of game, and especially rabbits, 
it becomes necessaty to fence with wire netting most areas under 
reproduction, which ot course adds considerably to the cost of 
management. 

About midday we arrived at the village of Pierrefonds’ 
where there is a famous old castle of the same name. 

During our retum journey we visited the famous Beaux 
Monts, where we met M. Dauhrce, Inspector Gfeneral of Forests, 
and other state officials from Paris. 

This compartment, which occupies a low undulating plateau, 
consists of a splendid sessile oak, beech and hornbeam forest, 
and contains many fine trees of unusually symmetrical form. 

One of them called “La Tsarino” measures 17 feet in girth 
at five feet from the giound and is ) 18 feet high. 

The bole is 46 feet to the first branch, and the whole tree 
contains 1120 cubic feet of timber and firewood, and is valued as 
it stands at £100 or Ra. 1500. 

After much scientific discussion on the vigorous and healthy 
appearance of the forest growth we emerged on to a capacious 
cut line or avenue 150 yards wide and about 5 miles long. 

This line was cleared bv the first Napoleon in order to 
furnish a pleasing vista ftom the Palace of Compiegne, which is 
situated at the end of it. 

A little further on we passed an enclosed portion of the 
forest, containing about 2000 acres, which is specially reserved 
as a game preserve for the shooting of the President of the French 
Republic and his state guests. 

On the following day Mr. Fisher, the undersigned, and about 
half a dozen members proceeded to Valenciennes in order to see 
the State forests of bt. Amand and the private forests of Raismes, 
belonging to the Duchess d ’Arernl erg, the other members of the 
Society preferring to visit Palis. 

These two foiests lie contiguous to each other, the State 
forest comprising an area oi 829b acres and the private forest 
3500 acres, 
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The soil of both forests consists of a sandy loam and Tertiary 
sand, and immediately beneath are found the French coal 
measures. 

In close proximity to the forests there are numerous coal 
mines, the excavations extending in all directions underneath the 
forests, which has resulted in the sinking of the ground in 
many places and the formation oijhils or marshes. 

The principal species are oak and hornbeam, with some 
portions under Scotch fir* 

Both forests are managed on the coppice-with-standards 
system, the Scotch fir parts being subject to high forest treatment. 

There are 15 working circles in the State forest, the rotation 
of the underwood being 25 years, whereas in the private forest 
the rotation of the coppice is only ,14 years. 

In the State forest oleanings are made at 6, 12, and 15 years 
respectively, whereas in the private forest only one cleaning, at 
the age of seven years, is made. 

In places where the oak coppice is insufficient 4| to 6 feet 
plants are planted out, in some case, with balls of earth, or 
without, according to the distance from the nurseries, and with 
care both succeed very well. 

As regards the standards there is no fixed rule ns to their 
number, the guiding idea being to leave 1400 cubic ft. per acre 
at the end of the first felling of 25 years. 

The result is that in the Government forest very little coppice 
is to be seen and the forest more resembles an understocked high 
forest. On the other hand, in the private forest the standards left 
are much fewer and much more attention is paid to the coppice 
growth. 

Having found myself at this stage of my tour quite near the 
Belgian frontier, I decided to avail myself of a longstanding 
invitation to visit the private forest of Mirwart, belonging to 
Dr. Schlioh, late Inspector General of Forests, and situated in the 
Belgian Ardennes. 

The run from Valenciennes to Grupont, which is the nearest 
station to the Mirwart forest, was through an undulating and well 
wooded country, interspersed with cultivation and containing 
many coal mines. 

The coal from some of these mines was being transported to 
the railway by means of aerial wire tramways, and as far as I 
oould see the lines were always straight, without cnrves and with 
a gradient of about 15 or 20 degrees, and they seemed to work iu 
a satisfactory manner, 
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Therein one thins; which strikes one forcihly in travelling 
through this part of Belgium as compared with the appealance of 
similar coal districts in England, and that is theie are fewer, 
or apparently lewer, of those dieary heaps of slag and pit rnhhbh, 
which are so unpleasantly conspicuous in the Stafford and 
Lancashire coal-mining parts of England. 

This is mainly due to the fact that energetic means are 
taken to plant up these unseemly mounds with larch, birch 
and other trees, which seem to grow well even on such 
uninviting and sterile-looking debris, and the result is said to 
he fairly profitable to the owners of the mines and highly 
heneficial to the general public from an artistic and health point 
of view. 

That such enlightened and practical treatment of these 
depressing looking heaps might easily be carried out in England, 
where they are said to cover an area of about 14,000 acres 
in Staffordshire alone, has heen demonstrated by Mr. Fisher in 
his articles in the Forester on the *• Black Country,” which appeared 
sometime ago, and which suggestions are now actually carried into 
practice in the neighbourhood of the forest of Dean, and the planta¬ 
tions are already paying their expenses in a satisfactory manner. 

After six hours’run by train and a* hour’s drive I arrived at 
the forest of Mirwart, in the middle of which Dr. Sehlich’s 
residence, which may be described as a modernized feudal castle, 
is most picturesquely situated. 

The legion of the Ardennes in which the forest- lies is 
situated half in France and half in Belgian tenitory and extends 
over an area of 100x40 miles. 

It is mainly drained by the river Meuse, a large tributary of 
the Rhine, down which stream timber and fuel from the Ardennes 
forests are floated to Holland. 

The Ardennes consist of a series of plateaux, the elevation 
varying from 900 to 1300 feet above sea-level, and are much cut 
lip with deep ravines and valleys. 

The geological formation of this region consists of clay slate* 
which gives a stiff loamy soil of a cold and rather barren nature* 
One peculiarity about this clay soil is that the only other place 
where it is found is in the Ixmdon basin, from which geologists 
conclude that in, aucient times the rivers from the Ardennes 
region deposited their silt on the present site of the city of 
London, 

A considerable percentage of the Ardennes, both in France and 
Belgium* is covered with oak forest and belonging to the French 
and Belgian Governments, village communities, hospitals and 
private persons. 
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These forests are mainly managed on the mixed and simple 
coppice systems, and one interesting fact about their former 
treatment is that they were subject to a special mode of manage¬ 
ment called Smtage,” but which is not now so extensively 
practiced as formerly. 

This method consisted in spreading all the small branches 
and twigs over the felled areas after the removal of the timber 
and fuel, and when sufficiently dry in the autumn or early spring, 
setting fire to the inflammahle material. 

In the burnt soil and ashes thus obtained tine crops ot 
potatoes and rye were raised, and disposed of under certain 
conditions to the villagers, who much appreciated the system. 

The result of the firing had of course a specially stimulating 
effect on the coppice shoots, in the same manner as in the case 
of burnt coppice aieas in the Indian forests, bnt for various 
reason-) the system is not now so much practised as foimeily, at 
least in the State forests. 

As regards the private forest of Mirwart, it consists of 5 01 6 
blocks and comprises an area of about 287o acres. 

It is situated on an undulating plateau of average Ardennes 
elevation, and the geologioal formation is the same as that already 
described. 

At the time I)r. Schlich acquired possession of this forest, 
now about 11 yeats ago, the whole area was in a moat irregular 
state, and conoisted of about 2700 acies of mixed forest of oak, 
beach and hornbeam of all ages. 100 acies of Scotch fir, and 60 
acres of oak coppice. After careful consideration and a valuation 
survey remarkable for its expertuess and correctness, Dr. Schlich 
soon decided the difficult question of the future treatment of the 
forest, and winch has mainly consisted in the following operations. 

tt having been observed that a few experimental patches of 
spruce tir had grown remarkably well, also that this kind of 
timber was very much in demand in the neighbourhood for pit 
props, the advantage of transforming the greater part of the forest 
iuto Bpruoe became apparent. 

It was therefore decided to replace the inferior parts of the 
mixed oak and beech forest with spruce plantation and to reserve 
onlv about dOO acres of the former forest roundabout the castle. 

Extensive thinnings out of the oak and beech, and uuder- 
planting with spruce, have therefore been carried out since 1894, 
the age of the plantations now varying from nine to one year aud 
they now cover an area aggregating 2000 acres. 

Several of the-.plantations I examined ill company With 
Dr. Schlich were fouud to be in a most ffourishitrg condition, ttnd 
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I observed that the planting had been done 4£ x 4£ feet 
apait, and that many of the trees in the oldest area were already 
12 feet high. In some low-lying and exposed places, however, we 
observed a good deal of damage done by frost, but as severe 
frost only occurs ODce in five or six years, it is anticipated that 
most of the trees will pqqu get beyond its influence. 

The cost of these plantations, including fencing, amounts to 
about 100 franc-, or 60 rupees, per acre, and owing to the careful 
manner in which the work is done and the generally favourable 
conditions, only about five of renewals are required. 

As regards facility for inspection, transport of materials, 
etc., most paits of the larger areas are well intersected with cut 
lines 50 feet broad, which also serve as fire-lines. 

In proportion as the young spruce grow up, the old oak 
and beeches are to be removed, so that at the end of 40 years the 
gieater part of the foies t will consist of spruce with an undei- 
growth of beech, there being numerous seedlings of this species 
already on the ground, and which, like the silver fir of the 
Himalayas, can survive for years in deep shade. 

As regards the 500 acres of oak and beech it is to be 
treated on the high forest principle, careful thinnings being 
cariied on over a certain area annually, so as to encourage the 
existing young growth of oak and bee«‘h and equalise the stoekj 
the w hole area being worked over during the next 40 years. 

The principal dangers are damage done by the red deer,' 
which have a great weakness for the young spince shoots, 
and this is to a certain extent prevented by sprinkling the 
young trees with whitewash at certain seasons, more especially 
dui mg the spring. 

Large flocks of wood pigeons often visit this forest wheu 
there is a good beech “ m ist ” and devour immense quantities of 
the seed, and the means adopted to save some of it is by hoeing 
it into the soil immediately it falls. 

Tbe damage done by frost has already been referred to, and 
occasional fires have ocourred, due to carelessness of workmen, but 
have not up to the present been of an extensive aature. As a new 
departure m the matter of fire conservancy it is interesting to 
learn that certain Belgian insurance offices undertake to insure 
forests against damage from fire, and that Dr. Schlich has in this 
case availed himself of thiB precaution by insuring his forest at 
a moderate rate ol premium. As regards the growth of laioh, it 
has been found to be a failure, about 200,000 plants having been 
planted out during the last 50 years, but all with the exception 
of about 500 have been killed by the larch fungus disease or 
destroyed by deer. 
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Up to the present the operations have been carried out in 
accordance with a rough preliminary working-plan, but now 
that the forest has been got into something like order, a regular 
40 years’working-plan is being prepared, which will be subject 
to revision at the end of ten years. 

As regards the financial aspect of this forest, up to the 
present it haR proved satisfactory, all the timber, fuel, oak bark, 
etc., meeting with a ready sale. 

As regards the future, Dr. Schlich calculates upon 3 per 
cent, interest on the capital already invested, and that this 
rate will be maintained from the fellings of the remaining 
mature timber, and from the thinnings during the next 30 years, 
when the new spruce regular fellings will commence. As already 
explained, theoe fellings will begin when the spruce attains 
the age of 40 years, and then the sale of the standing trees is 
expected to realize at least 1600 francs, or 1000 rupees, per 
acre net. 

From that time forward it may be assumed that the interest 
on the invested capital will at least be equal to 6 per cent., which 
may be considered a very satisfactory result. 

After a most pleasant and instructive visit I proceeded by 
train to Brussels, passing through on the way the fine forest of 
Soignes, situated about 10 miles from Brussels, and on the borders 
of which the battle of Waterloo was fought. 

This forest, consisting of oak, beech and various conifers, 
extends for about 5 miles x 2 miles on the south-western side 
of Brussels, and besides supplying a considerable quantity of 
timber and fuel to the tovn forms, on account of its proximity 
and being intersected by many fiue roads, an important park ana 
recreation ground for the inhabitants of the Belgian capital. 

E. Me A. M. 


The Inseot World in an Indian Forest and how to Study It. 

By E P. Stebbinu, F L.S., F.E.S. 

Continutd from puge 186 , 

Part VII. 

The Order DltTERA. 

The Diptera comprise the two-winged flies, including also 
the fleas, which are wingless, and the parasitic wingless insects 
&ioh as the sheep ticks, The exceptions to the general two-winged 
rale in this Order are very few, although there are some 40,000 
«j»oies known and an enormous number still unknown. 
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The Order has never been a popular one either amongst entomo¬ 
logists or with the general public. The scavenger-like habits of 
some and the annoyance caused by others have rendered the insects 
unpopulnr and caused their study to be neglected, nevertheless they 
may perhaps be classed as actually the highest insects physiologi¬ 
cal iy, for in them the processes of a complete life-history are carried 
on with the greatest lapidity. A maggot hatching from the egg 
is able to grow with such rapidity that the work of its life in this 
respect is completed in a few days; then forming an impene¬ 
trable skin it dissolves itself almost completely ; it then solidities to 
a sort of jelly, and in a few days reconstructs itself as a being of 
totally different appearance and habits. 

The wings of flies are usually transparent and never very large; 
they have a small piece attached to their lower inner angle called 
the ‘ alula’; behind the wings there is situated a pair of small erect 
capitate bodies called the halteres, which are often concealed under 
membranous hoods and are used for balancing purposes. There is 
no distinct prothorax present, the thorax being an immovable 
mass. The head is very mobile and is connected with the thorax 
by a slender concealed neck. A large part of the head is occupied 
by the big compound eyes, which are usually larger in the male 
than in the female. The antennae vary in structure, and are of 
importance as we shall see, the classification of the Order being 
based upon them. In some a long jointed antenna which may be 
whorled is present. The majority of flies have, however, an 
antenna peculiar to the Order, consisting of three segments, the 
outer one of which is of diveiseforrn and bears upon its front a fine 
projecting bristle, frequently feathered and often distinctly divided 
into two or more joints. This form of antenna is found in the 
series Aschiza ana Scluzophora and is present in the common 
house fly. In the Order generally the two basal joints of the 
antennae are called the 1 scapethe part beyond this is called the 
‘ flagellum,’ an appendage of the flagellum being termed the 'arista ’ 
if bristle-like, or if thicker the «style.’ The mouth paits are formed 
for suction and consist of a sucking tube of varying form which 
sometimes ends in a flat pad as seen in the commou house fly. 
The legs are long and slender and terminate in claws with one or 
more pads between them, which are covered with a sticky fluid 
which enables the insect to walk on glass surfaces, etc. The abdo¬ 
men is conical and usually sessile. The larvae are invariably 
maggots, i.e., they are legless. Some, however, still possess a hard 
chitinised head furnished with eyes, antennae and mouth parts. 
In others the head is not well marked, eyes are absent, antennae 
absent and mouth parts represented hy a pair of darkly coloured 
chitmous hooks. On account of the presence of htich weak mouth 
parts the grub feeds upon decaying filth and refuse aud other soft 
matters. 

In those Diptera whose larvae have well developed heads the 
pupae are like those of the lepidopiera^ the appendages lying close 
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to the body; in those with ‘headless’ grubs the pupae remain 
within the last hardened laival skin, and the pupa is then called 
‘ coarctate.’ In these latter no npj>endages whatsoever are to be 
seen on the outside, the chrysalis being generally blunt ovate in 
form. 

The Ditfitera are divided according to the nature of the 
antennae present into five great series, a few families of each of 
which will he considered below. Although members of the Order 
have hot as >et been reported as committing much damage in Indian 
forest^, it is not unlikely that we shall find, as onr knowledge in- 
oi eases, that the gall-making ones are of considerable importance. 
It m iy be mentioned here that the teak tieeR in the Melghat forest 
in Berar are badly attacked by a dipterous gall-making fly. Under 
its attack the branches swell np into rounded lumps, which 
sometimes completely encircle them, and these are at times 
so numerous as to distort the branch with tiregularly-shaped 
swellings for some inches up, the galls often coalescing. It 
would appear that when the gall completely encircles a branch or 
leading shoot of a young sapling the portion above it dies. The 
writer bred out two of these flies from galls at the end of July 
in the Melghat. but unfortunately they got injured in transit 
home and their identification was impossible. Teak in Madras, 
especially young plants, would appear to be affected in a similar 
way, but the writer has not been able to procure any mature 
specimens of the insect in spite of several attempts which the 
Conservator of Forests in Mysore haR kindly made to obtain them 
for him. There can be little doubt that the pest is capable of 
committing cotisidetable havoc. 

The habit of blood-sucking from vertebrates is, among 
insects, of course confined to those with a suctorial mouth, and 
is exhibited by various Dipl era. It is however indulged in by 
but a small number of species, and these do not belong to any 
special division of the Order. The habit is as a rule confined 
to the female sex, and a large proportion of the species with this 
propensity have aquatic larvae. 

Series I.—Ohthorhapha Nemooera. 

Antennae consist of more than six segments and are not 
terminated by an arista. Palpi slender and flexible, four or five- 
jointed. 

Family Cecidomyiid^ (G-all Flies). 

An extensive family of very minute and fragile flies, the 
wings of which are provided with only a few nervuresj the 
antennae are rather long and are furnished with whorls of hair 
upon them. In some species the antenna are beautiful objects 
when seen under a magnifying gass. The larva are of import¬ 
ance aH their habits are very diverse. They are short maggots, 
narrowed at either extremity, with a small head and IS 
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segments. The mnjority live in plants and form galls or produce 
deformations of the leaves, Btems, flowers, buds and roots in 
man} f ways. Others live under bark, whilst others are predaceous, 
feeding upon Aphid te or Acnri or even other Gecidomyiidce 
Tnelar\aofan India species (Cecidomya orys(e) have proved 
very dangerous to rice, feeding in the stalk and killing off the 
plant. The insect known as the Hessian fly, Gecidomyia. 
destructor, of Euiope and America, is frequently excessively in- 
juiious to crops of cereals, committing at times the ’most 
serious depredations. 

Family Culicid^ (Mosquitoes, Gnats\ 

Slender insects with very long legs, the antennae being provided 
with whorls of hair or plumes on them, generally very long and 
dense in the male. The head is furnished with a long project¬ 
ing proboscis. The larvoe live in stagnant water. They have 
a largely developed head and thoiax, and so can be distinguished 
form other dipterous larvae. The pupae also live in water and 
move about in it. 

Much has recently been written on the genera Anopheles 
and Vide®, and it has beea practically proved that species of the 
former can induce malarial fever in man. The larvae live in 
water, floating flat upon the surface. The perfect insect i3 the 
Well-known mosquito. The life-history is as follows*:— 

The eggs are deposited on the surface of the water, where 
they float in raft-like masses. They hatch in a very short 
time, generally—in warm climates—within 24 hours, giving 
rise to small wriggling worm-like creatures, which feed either 
on minute water plants or on decaying organic matter. They 
breathe air, and must repeatedly come to the surface for that 
purpose. Their mouths are provided with a pair of brush-like 
organs which they keep in rapid motion, producing a miniature 
vortex which draws floating particles within reach of their jaws. 
After a period varying from 7 to 15 days, during which time they 
undergo some four or five moults they assume the pupal stage, 
when their form is again changed. They now appear something 
like minute tadpoles or—still more—like animated commas, with 
a globular anterior portion and a thin-curved tail. They 
take no food in this Btage, but are veiy active, progressing 
through the water with a wriggling motion. Their breathing 
organs are now transferred to, the front of their bodies and appear 
as r small ear-like structures* and the insect rests in a more or 
less erect position, head upwaids. In about three days’ time the 
skin of the back splits and the mature mosquito emerges, 
resting upon the empty skin of the pupa, as upon a raft, until 
its wings are firm and dry, when it flies ofl. 

* ride Royal Botanic Gardens, Ceylon, Circ. Ser, I, No. 25, “ Mosquitoes 
and Malaria," 35. E. Green, * 
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The differences between Ciitex and Anopheles aie well 
marked and may be shown as follows:—• 

Ciller. Anopheles 

JBggs: agglutinated into rafl-hke Eggs: aepai.ite, floating hoi izon- 
nw.ses on the nut face of the water, tally on surface of water 
Each egy p'aced vertically. 

Lnroa : with long bi eathing tube Zwra : without prominent hrea'h- 
at end of body. Fioata head down- ing tube. Floats hoiizontally 
waids. 

Adult insect: with palpi much Adult insect: with palpi a a long 
shorter than proboscis. Wings as proboscis, Wings usually spotted 
usua ly clear and colourless Rests or c'ouded. Tilts the body at an 
with body parallel with, support. angle to the suppoi t. 

Thus by observing the position of rest taken up by the perfect 
insect on alighting upon one’s hand one will be able to deter¬ 
mine in most instances as to whether the insect is an Anophelei 
or not. The organism responsible for malarial fever is an animal 
organism named Hwmama&ba. It is small and unicellular, and 
is found in the blood of a patient suffering from malarial fever. 
If left undisturbed the disease will be confined to this one man. 
If the latter is bitten by a certain kind of mosquito of the genus 
AnofjhHes, the mosquito takes in with the blood some of the 
Hcematnoibit. Tlw»se now undergo a true sexual cycle and the $ 
and $ parasites collect in the glands at the base of the proboscis 
of the mosquito. Should this latter then bite another person 
the parasites are injected into his blood and thus go through their 
asexual cycle in him and induce an attack of malarial fever in 
him. It thus becomes obvious that peisons suffering from 
malarial fever should be carefully protected from the Anopheles 
mosquito by means of mosquito curtains, etc., or they themselves 
become a centre from which others are infected. 

Family Simuliid^b (Sand Flikn). 

Small fat flies with humped hack, nther short legs and 
bioad wings, with short straigut antenna 1 destitute of setse; 
proboscis not projecting. 

There is only one genus, Sivwliwh of this family, but it is 
very widely spread and will probably prove to be nearly cosmopoli¬ 
tan*. Some of the specieH are notorious for their blood sucking 
habits and in certain seasons, multiplying to"an enormous extent, 
alight on cattle in thousands and induce a disease that produces 
death in a few hours, ft imuliun coUimbaezense has occasioned 
great losses in this way near the Danube. In India the family 
is represented by the well-known poiH fly (Simuliun mdicvm) 
of the North-west Himalayas. This insed is plentiful in the 
summer in the ehir 1\ longifolia\ and deodar (Cedras deodar a) 
-forests of these mountains! the-species found in ABsaan may be 
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identical. It is most troublesome in the N -W. Himalayan 
forests, as its bites are very irritating and produce blisters. 
The flight of the insect is noiseless and its bite at first so 
painless that the cieatme is seldom noticed until it has 
absorbed the blood from the wound. Brushing it away is then of 
no use. It leaves a characteristic maik due to the presence of a 
little globule of blood, about the size of a pin’s head, beneath 
the skin. This rapidly turns black. The iiritation produced 
varies in different poeple, but the insect has been kuown to dnve 
whole camps of sawyers from the forest and to stop all work. 

SEKIES II. —Ok'IHORKAPHA BhaCHYCEKA. 

Antennas variable. Palpi only one= or two-jointed. The 
system of nervures in the wings is complex and tbeie is no 
definite arched suture round the inseition of the antennae. 

Family Tabanid^e iG-ad Flies). 

The proboscis in this family is fleshy and projecting, the 
antennse are said to be three-jointed, but the last joint is 
constricted, and therefore consists of apparently more than three 
joints. The head is slioit and broad, with very large eyes; 
mandibles (biting jaws) aie only present in the female. The 
abdomen is flattened. The larvae are cylindrical, some of them 
being aquatic, others living in the earth or in decaying wood; 
they are of predaceous habits, attacking and suclqng insect larvae 
or worms. The female flies suck the blood of Mammalia and 
are a great plague to horses, cattle and animals of all sorts in 
India. 

Species of this family are very plentiful in India, and the 
. large horse flies of the forest are well known to all foresters. It is 
these insects which drive large game, such as elephants, sambhw, 
etc., living at the foot of the Himalayas and other mountain 
ranges, to seek the higher hills, and consequently cooler climate, 
during the hot weather months in India, during which season 
the flies are particularly abundant. 

Family Bombyliiile. 

Body is frequently fringed with down or covered in large part 
with hair. The legs are slender, claws being small, with only 
minute pulvilli. Proboscis very long and moderate, antennae thiee- 
jointed, terminal joint not distinctly divided, sometimes large 
sometimes hairlike. This is a large family of flies and is of great 
importance to both natuialist and economist. There are two well 
marked types of fly in the Order (1, the Bombyliides with very 
longeiserted rostrum and humped thorax; and (2) Antfaaciries 
with a short beik and of more slender thorax and graceful form. 
None of these flieB are blood suckers; they frequent flowers only 
and use their long rostrum in a harmless manner. The wings 
are usually ornamented with a pattei u, and the clothing of the 
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body is frequently variegated. It has recently been discovered 
that the larvae ot various species of Bom hyl> idee are of great 
service in that they devour locust eggs, whilst a species of Systro - 
pus has been recorded as destroying the larvcs of Limy codes. 

Family AsilidjE (Eobber Flies). 

This is one of the biggest families of flies, including over three 
thousand described species. In these flies the mouth forms a short 
projectii g horny beak, the palpi being small. The body is 
elongated and hairy, and the feet have powerful claws, which are 
often thick and blunt. The insects are predaceous in the winged 
state and devour numbers of other insects. They prey upon large 
species and fear none, attacking wasps and other stinging insects 
and capturing even dragon flies and tiger beetles. Little is known 
about their larval stages in India. 

SEKiEb III.— Cyclorhapiia Aschiza. 

Antennte with not more than three joints, and these are 
furnished with an arista which is not terminal. Front of head 
has no definite arched suture over the antennsB. 

Family Syuphid.® (Hover Flies). 

Flies of modeiate to rather large size, frequently spotted or 
banded with yellow, having very short, three-jointed antennte and 
a cleft on the underside of the head in which the proboscis, which 
is thick and fleshy, can be withdrawn. This family is one of 
the largest and best known of the flies. Species abound in 
gardens and glades of the forest, where in sunny weather they 
may be seen hoveling over flowers or in the rays of sunshine 
which pierce through the leafy canopy of the trees. The larvse 
are very diverse in appearance, and they live either upon plants or 
in water. Some feed upon Aphidce or plant lice, and they may 
then be found on hushes or trees attacked by these blights 
devouring them with great voracity and in enormous numbers. 
The larvae of Syrphva nutneri Schiner MS., and Sy>phua 
aplendev8 Dolesch, are said to prey in this way upon the coffee 
louse Aphis coffice in Ceylon. 

Series IV.— Cyclorrapha Schizothora. 

Antenna has three joints and is furnished with an arista. 
The frontal suture over the antenna is often well marked. The 
nervures in wings are not so complex. 

Family Taohjnid® (Parasitic Furs). 

This is an enormous family of flies, the larvee of which live 
parasitically on other living insects, lepidopterous caterpillars being 
especially attacked. The antennal arista is bare, and thus thes eio? 
sects may be distinguished from the house fly, where it is plumose. 
The upper surface of the body is bristly. The insects of this 
family have in many cases a very great resemblance to the common 
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'house fly. Many have been reared from the insects on which 
they live, but beyond this little is known of their life histories. 
-The eggs are usually desposited by the flies near or on the head of 
the victim. The grub on hatching out burrows into the catei pillar’s 
body, but avoids the vital organs, so that the parasitised laiva 
usually lives on until the dipterous grub is full fed, and it may 
even change into a pupa before death ensues. In the latter case 
the pupa will be found to contain one or more small fly pupce 
according to the number of eggs laid upon or m and developed in 
the caterpillar. No moths will of course issue from pupse attacked 
in this way. If the caterpillar dies before changing to the 
pupal state the fly maggots will cut their way out and change into 
pupse on the outside alongside of the dead caterpillar skin, or 
they may burrow inro the ground and pupate there. From the 
above it will be seen that these flies are of the very greatest 
impoitance and seivice to man, owing to their habit of destroying 
caterpillar, larvae and thus keeping down swarms of defoliating 
larvae. We are only just at the commencement of our researches 
in this respect in India, but there can be little doubt that these 
insects will well repay study The writer has bred an as yet 
unnamed species out of the caterpillar of the destructive teak 
tree defoliator Hybloea puwa in the Nilumbur Plantations. 

Members of the family are a serious nuisance to silkworm 
rearers, as unless special precautions are taken they destroy the 
worms wholesale. Trycolygci bomb yds is parasitic upon the Eri 
and mulberry silkworms of Bengal and is very destructive. It is 
very like a large bouse fly in appearance. It in its turn is 
parasitised by a smaller fly named Phora cleghorni, which attacks 
it in much the same way it attacks the silk caterpillars. 

A closely related family AnihomyiiA<s i which has much 
the same chaiaeters as the TachinioUe, contains the important fly 
A n thorny in yethuioareims, which is parasitic upon the eggs of 
the migrutory locust A midi urn peregrinum. 

Family Mrscioji (House Flies). 

The arista is feathered, and by this they can be distinguished 
from the Tachnid flies, which tney otherwise resemble. This 
family contains many of the most abundant species on the face of 
the earth, including the house fly, blue bottles or blow flies, and 
other forms. The larvae live on carrion and decaying or 
eycrementitious matter. 

The common house fly, Musoa domestic ft, runs through its 
life-bistory In a very short time. It lays about 150 very Small 
eggs on dung Or any soft damp tilth ; the larvae batch out in a 
day or two and feed on refuse; they may be full grown in five or 
six days, and then* pupating, may emerge in another week as 
perfect flies. This accounts for their enormous and rapid increase 
when dirt and decaying matter is abundant. It has been calculated 
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that one female of the common house fly may have 25,000,000 
descendants during one season. 

The grubs of the fly Rivellia pursier e have been reported as 
seriously affecting the growth of the peach (Primus persica ) fruit 
in Ohota Nagpur, whilst those of Jhtcus ferrutjineus live in and 
considerably damage mangoes. 

Family OEbTRiDAs (Box Flikh). 

This is a small family of flies, the larvae of which live in the 
bodies of vertebrates. The insects are large flies with very short 
antennae, bearing a segmented arista ; the front of the head is 
prominent, and the posterior part of the wings is often rough, and 
with very few veins. The family is of small extent, less than 100 
species being known, yet it is of interest owing to the habits of 
its nmnbeis. Some (GastrophUus, etc.) live in their larval stage 
in the alimentary canal; others (fjypoderinn, etc.) are encysted 
in or under the skin; while others (Oestrus, etc.), occupy the 
respiratory passages. Many of them attack the domestic 
animals used by man, and some even man himself. The life- 
histories are still very incompletely known. They do not bite the 
animals they attack, but deposit the eggs upon the hair of the 
skin or the young larvae, already hatched, in the entrance of the 
nasal passages. The larvse always quit the bodies of their hosts 
to pupate. 

Horses, oxen, deer, sheep, etc., are attacked by these flies. 

Series V.—-Pufifara. 

Often wingless flies or the wings are reduced in size. The 
young are produced alive, full-grown, but have still to undergo a 
metamorphosis. They are found in connection with vertebrates, 
and the habit of blood-sucking is probably common to both sexes. 

- Family HjApobobciiue. 

The wings are variable:—sometimes present and large when 
the surface is waved and the nervures are thick and confined to the 
anterior and basal part; at other times mere strips, whilst occasion¬ 
ally they are entiiely absent. The proboscis difleis fiom that of 
other Hies, consisting of two hard flaps fitting close together, which 
can be opened, allowing an inner tube to be exserted from the head. 

The family includes the horse fly and sheep tick. 

Note.— The Sub-Order Aphuniptera includes the family 
Pulicidca or fleas, which are wingless insects having the body 
laterally compressed, so that the tiansveise diameter is small and 
the vert ical one great. It is unnecessary to do more than mention 
these injects here, They are known to all. 

Useful Diptf.ra 

The Order contains some insects whose habits render them 
of the greatest use to man. Amongst the Ceoidomyiida, a family 
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containing some bad pests, there are some species which are pre¬ 
daceous, feeding actively upon Aphidm or Atari and even upon 
their own relatives. The laivse of th® Tabartidce are predaceous 
in habit 1 -, feeding upon other insect larvae and worms. It has been 
disco\eied that some species of the BombyHidae are of great service, 
in that they devour locust eggs, whilst one has been recorded as 
destroying the laiva of Lima coded. As the adults of this family 
frequent flowers it is probable that they are of some service as 
pollen distributors. 

The Asilidai are predaceous in the winged state and devour 
numbers of other insects, attacking all species without fear They 
probably do some harm in this way by attacking useful species, it 
being known that they will feed upon useful predaceous tiger 
beetles and dragon flies. 

Some of the larva of the SyrpJndtv are known to feed upon 
Aphidce, whilst the family Tnchividce include almost entiiely 
parasitic species w hich feed within other insects, chiefly perhaps the 
caterpillars of Lepvloptera. The Amthomyiidw , a closely-related 
family*, contains the important fly Amthomyia peshcv'arertsi ^, 
which is parasitic upon the eggs of the migratory locust of India, 
and thus renders great service to man by checking to some extent 
the increase of thi“ pest. 

The Ohder Thysanopj-era (TnRirsj. 

These are extremely abundant minute insects, which are to be 
found inpiofusion in flowerR. They have four very narrow fringed 
wings and an imperfectly Ructorial moutb. They are, as far as our 
present knowledge goes, of no importance to the forester, though 
species have been reported as injurious to turmeric, the opium 
poppy, and the leaves of the tea plant. It has been said that 
some feed upon Aphidm, but the statement does not appear to 
be supported by sufficient evidence at present to render it of 
importance. 


Effect of Leaf Covering on Soils. 

An excellent aiticle in the Rente des Eavx et Forets for 
December 1902, by Professor E. Henri, of the Forest School at 
Nancy in France, brings to notice the different experiments which 
have been conducted with the object of finding out what is the 
effect on the soil when the dead leaves, etc., are removed. In the 
forests ot Europe, during autumn, the leaves fall from the trees 
and are heaped in stratified layers, together with dead branchlets, 
strips of bark and the remains of flowers and fruits, and these 
layers, before being converted into humus, are generally known 
as the covering of dead vegetation.” 

This covering of dead vegetation is the only manure that 
the forest soils get, and the removal of it, which is some times 



EFFECT OK LEAF CO\EHINC» ON SOILS. 


239 


carried out for “ litter, ” manure, etc., is extremely piejudici.il 
to poor sods ; and the more frequent the removal, and the longer 
it is practised, the worse are the results. In had soils 
annual removal of this layer causes malformation of the tree 
growth, and in some cases death of the trees : and between 20 and 
25 yeais, if the lernoval has been annual, it causes a decrease 
in growth amounting to 40 percent, if biennial 25 percent, 
if quadrennial 20 per cent, if sextennial 12 per cent. Natuial 
regeneration becomes quite impossible in poor soils, and extremely 
difficult in better soils, owing to the hmdening and drying up 
of the superficial layer, and to the malformation of the growth. 
The effect of the letnoval is simultaneously chemical and physical. 
Chemically it impoverishes the soils, already poor in themselves, 
by depriving them of appreciable quantities of lime, phosphoric 
acid, potash, nitrogen, etc., which would have been sufficient to 
maintain, and even impiove, the forest vegetation. Physically 
it plays a prominent paitin the formation and maintenance of 
the porosity of the soil ; and ns pointed out by numerous experi¬ 
ments—notably those of Wollny—the variations.of temperature ore 
least in a soil furnished with a covering of dead vegetation, and 
the action of such covering on the moisture of the soil is con¬ 
siderable. This actiou has often heen quoted, hut until recently 
there have been no experiments by which a definite conclusion 
could be arrived at. Some persons believed intuitively in such 
a covering causing a great increase in the moisture in the soil, 
but had no proof, and could give no statistics. Others, on the 
other hand, relied on the statistics of Dr. Ramann, and came to 
the conclusion that such covering made very little difference. 
But there is not the slightest doubt that Herr Frieke’s recent 
experiments are based on very much sounder principles, and 
that they firmly establish the fact that this covering is most 
effective in incteasing the moistute in soils, and especially in soils 
which have heen cleared of foreRt vegetation. This is such a very 
important matter that it will he as well to give an outline of 
some of the experiments that have been made, and their results. 

Wollny stunied the question of the ertent of the influence 
of this covering on the moisture of the soil, but only in localities 
outside, forests; but in the forests the topis of the trees foim an 
obstacle to the wind ami to the heat of the sun, and therefore 
have great influence on the moisture in the soils. Wollny found 
(1) that soil with “ a covering of dead vegetation ” is far moister 
in summer than a bare soil of the same composition ; (2* that the 
percentage of water in a soil with such covering increased with the 
thickness, but not proportionately to the thickness of the 
covering j (3) that the effect of the covering was to diminish the 
direct action of the causes of evaporation, that the wind and heat 
of the sun cannot exercise directly their drying influence through 
the covering, and are the less able to exercise it as the covering 
thickens j (4) that one inch thickness of leafy covering was enough 
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to ledtice the evaporation sufficiently to keep the soil in a per¬ 
petual state of moistuie ; 5'Hint with lasers thicker than this, 
up to four inches of thickness, the percentage of water does 
not increase, although the evaporation decreases, but keeps 
appioximately the same, by filtration deeper into the soil; 1 0) 
that withlayeis exceeding 4 inches, the drainage water decreases, 
because large quantities of the water aie absorbed by the covering 
itself. Wollny mooted the question as to whether the different 
effects of the co\ ering on the moisture of the soil and drainage 
water were manifested in the same way ni the forest, hut as liia 
experiments weie made in areas ot about two square yards, stocked 
with spi uce of five years old. they could hardly be accepted as 
pioper tests, but he found that, whereas the soils in previous 
tests gave 4 to 0 per cent of water, in the soil stocked with spruce 
without covering it amounted to 14 37 percent, and with covering 
to 15-: j 7 per cent.—an insignificant difference of 1 per cent.—and 
this slight difference he attributed to the more vigorous 
vegetation in the covered soil, as the trees fnd more humidity 
which they absorb, and more nutritive matter in the decomposing 
vegetable covering. 

Dr. Kamanin Professor of the Forest Academy at Ebeiswalde, 
and ITerr Schmidt, Inspector of Forests at Meiningen, made 
analyses of forest soils taken from the middle of the forests, and 
they both came to the conclusion that the covering made a 
difference of scaicely 1 per cent, of water; and it is due to the<-e 
analyses that this opinion has become to a great extent the 
accepted one. 

Herr Fricke, however, has recently pointed out that all 
experiments hitherto have been based upon the proportionate 
weight of the soil, and that this is by no means the proper 
method of computation by which to form a true idea of the 
pel centage of water such as it exists m nature; that w r e do not 
want to know how much water there is in a given weight of soil, 
whose elements, consisting ot pine needles, humus, vegetable 
mould, sand, pebbles, etc., have such different densities, but 
what quantity exists in a given space, taking into account their 
natural faculty of absorption ; in oth*r words, that the factor must 
not be computed by the weight but by the volume. This, of 
com se, is a far more rational way of treating the subject than 
tlmt'of Dr. Kamann and Herr Schmidt, aud the results of 
liis experiment are very different. 

On a sandy soil he took two sample areas, one with its vegetable 
coveriug, the other laid bare, in each of the following four types 
of forest t (V) old high forest 110 years old, trunks tall aud straight, 
60—70 feet high, hut of medium giitb ; (2) pole forest, 50 years old, 
trunks40 feet high,dense; (3) thicket, or sapling forest, 15 years 
old, fairly dens**; and (4 • a clean felled coupe. The experiments 
were conducted for 120 days, from April 19th to August 17tb, 
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during which 94 days (bio? 104) were without rain aud 16 days 
with rain, the weather being exceptionally hot and dry, and the 
results of evaporation were as follows: Hiqh forest with leaf 
covering 35 per cent., bare 41 per cent.; pole forest with covering 
40 per cent, bare 47 per cent.; thicket with covering 39 per cent., 
bare 80 per cent.; clear/tiling with covering 67 per cent, bare 102 
per cent. This shows that in the clear felling, when the leaf 
'covering was lemoved, the evaporation was greater than the rainfall; 
but when the covering was not removed it was only two-thirds 
of the rainfall, that the effect of forest growth on evaporation is 
greater as the forest is older, but that, on the other hand, the 
removal of the vegetable covering has less effect as the forest is 
older. 

He continued his expeiiments, and found that in winter 
the moisture in the plots depiived of this covering is neaily 20 
per cent, less than that of those with covering. He conducted 
his experiments only to a depth of 16 inches for two reasons: 
fh&tly, because below that depth it becomes very difficult to 
determine the volume of the soil; and secondly, because he found 
that trees obtain their nourishment almost entirely within that 
limit. Thus he discoveied that 70 to 80 per cent, of the root 
system of an old pine in poor alluvial soil was to be found within 
12 inches of the surface It i& further pointed out that these 
diffeiences ai e most accentuated in hot climates. 

. A. W. Ii. 


XI -CORRESPONDENCE. 


Our Neglected Commercial Side. 

ADMiriEDLV a very large proportion of the Urea in the charge of 
the Indian Forest Depat tment is now, through the reckless 
plunder of past years, in such a condition that revenue therefrom 
must be expected, not fiom timber, but from the exploitation of 
the vaiious kinds of “minor” forest products. The loiests have 
been depleted and the stock of timber has sunk far below the 
normal. It now devolves upon the forest staff to so protect these 
forests that the capital value be once more brought up to par. 

This of course entails considerable unproductive (immediately) 
expenditure and a lengthy peiiod of recuperative rest, during 
which little revenue can be expected from the extraction of 
timber. 

Now, therefore, is the time to develop the exploitation of the 
minor products. Now must the Department deal with all the 
problems and overcome the difficulties that must arise in 
finding new markets and in fostering the giowtb of trade. 
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Already large profits accrue from such products, as from 
myrabolams, lac, paper grass, etc; but are there not many products 
j,i the forest little known, or that can be turned to uses not thought 
of in their connection and which remain as yet unexploited ? 

The Divisional Officer is at a disadvantage in dealing with 
such matters. He is not in touch with any large comraeicial 
centre. He may feel sure that a certain product is a useful one and 
capable of producing revenue, if known, but he does not know how 
to place it, where to obtain information j in short, he cannot push 
his wares. He must make experiments, possibly costly, certainly 
tedious, and frequently discouragingly inconclusive, to oh Lain 
data as to cost, season and method of extraction and to find the 
solution of sundry allied problems. Very probably all these 
experiments have been made before, and he could profit by the 
experience, the success and failure of others could he but readily 
lay his hands on information recorded. 

This brings me to what I have to suggest, and that is the 
establishment of a central information office, which would deal 
with all these points as well as some others which I will refer 
to further on. 

At first possibly one such office would be sufficient for the 
whole of India, and could form a branch of the Inspector 
General’s office under the charge of a Deputy Conservator on 
special duty. 

As the work increases provincial offices cAn be opened with 
a Deputy Conservator on special duty under tne ordeis of the 
senior Conservator. 

It would be the duty of this special officer to obtain 
full information on all points connected with the trade in minor 
finest uioduue cf all kiuds, to seek openings for developement, 
atul to have tlve capabilities of any new product submitted to 
lmn thoroughly tested. Rich article would be separately dealt 
with in detail, data being collected as to the most profitable 
market ptices, firms trading in it, method of extinction, of 
ptepnation, of packing, cost of all operations in each locality 
where it occurs. 

The Divisional Officer’s duty would be to obtain full and 
reliable data as to cost of exploitation in his own division and 
of transport to the nearest railway station. He would supply this 
information, together with a statement of quantity available, to 
the special officer.^ The latter would compare the figures and 
advi-te on the subject, and if necessary undertake all outside 
arrangements, leaving the Divisional Officer merely to collect and 
deliver the produce 
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This central office would also be addressed by dealers in forest 
products, instead of, as at present, addressing the Divisional Officer 
direct for information, which he very possibly cannot give. 

Divisional Officers would thus be prevented from entering 
into relations with undesirable parties, about whom they could 
otherwise learn little, and from offering or agreeing to rates below 
the market value. 

Besides the above the proposed office could undertake the 
collation and compilation of sylvicultural data for the chief forest 
trees. Most officers have considerable knowledge as to the 
sylvicultural requirements of some one or two species of forest 
trees, but except in isolated cases, where a keen officer has placed 
his views on record, this knowledge is locked up in the brain of 
the obser/er, and not available for general information as it 
should be. 

My central office would invite the collaboration of all officers. 
In fact Conservators could insist upon officers submitting short 
articles on definite species, each one being assigned a particular 
subject to report upon. 

Similarly full record would be maintained of the many 
experiments in cultivation of exotics, etc,, which are carried out 
fiom time to time independently by various officers, and which 
for want of proper record, accessible to all, are repeated possibly 
over and over again without reaching finality. 

This seems to be a very real need for the Department. It 
may be objected that the pages of the Indian Forester are open to, 
and form the proper repository for, such sylvicultural and 
experimental notes. This would be so if all, or at least a 
sufficient proportion, could be induced to write of their own accord, 
but how many have done so in the past and how many will in the 
future failing some gentle pressure ? Besides which the modesty 
of many, being aware that they have no claim to authority, 
prevents their placiug the results of their observations on reeoid. 
This obstacle would disappear where the aetion was purely 
official, and, besides, the Conservator could watch over progress 
and insist on definite results, which would be scrutinised and 
recorded. 

The special officer would edit the various reports, and from 
time to time, when the information on each subject became 
complete, it could be printed in the form of a pamphlet and 
circulated. 


MakCuons. • 
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The Flowering of Bambusa polymorpha. 

The 1 ast recorded flowering of the Kyathaung was, 1 believe, 
in 1853 ; it was expected to recur in 1883, aud for some years 
after this an annual wave of suppressed excitement passed over 
Burma. We know the effect of “ hope deferred,” and now for 
some years past we have become so used to immunity that we 
seem to have partly lost our watchfulness. Are we sleeping on 
a powder mine ? 

It used to be handed down as a tradition that the Inspector 
General, on the first news of a general flowering of the Kya- 
Ikaung, would transfer his Office Head-quarters to Burma; that 
gazetted officers of all ranks, knowing nothing of Burma, its 
language or its customs, would be sent to this Province on 
special bamboo duty ; that coolies by the thousand would be sent 
down from India and a special grant of goodness knows how 
many lakhs of rupees sanctioned for the purpose of planting up 
the flowered area with teak. Tradition was probably guilty of 
gross exaggeration. 

But there is no doubt that the long-deferred flowering will 
come on us in the near future, and it will probably find us 
unprepared. The earliest intimation will be given in August, and 
by the following April it will be too late to prevent the ripened 
seed falling. The present area of Kyathaung can be reckoned 
by hundreds, if not by thousands, of square miles, and these 8 
months (as a maximum) do not leave us much time for delibera¬ 
tion as to ways aud means. To allow the long expected time of 
seeding to pass by without taking adequate measures to foster 
teak reproduction would be a national calamity. Knowing and 
recognising this you would expect that all details would have 
been already arianged, that on the touch of a button the whole 
machinery organized for coping with the difficulty would be set 
in motion, each man knowing what to do and how to do it. 

Is this so ? As tar as present tradition goes the earliest 
intimation of a flowering is to be wired to the Inspector General. 
Is the whole force of the Department in Burma then to sit and 
wait until the poor man has consulted with his colleagues how to 
act ? If so, may not the greater part of the 8 months’ grace that 
natare allows us be lost ? Who is to decide what local action is 
to be, or can be, taken ? Is valuable time to be wasted at the 
critical moment discussing how to set about the work ? Every 
year brings the danger nearer, and we should not allow ourselves 
to be lulled into a sense of false security. 

The matter seems of such importance and urgency that I 
would ask you, sir, to open your columns to a free discussion of 
it, that when the moment arrives we may find ourselves prepared. 

It is not fair to this Department that orders should be deferred 
till too late. 
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Ii seems to me that in each Division special maps should be 
at once compiled show ins; the area of Kyuthauny ; that it should 
be decided without delay what areas (if any) should be hmnt 
before the seed ripens, and what areas should be left to be treated 
later. If lire is to be employed, the method of its application 
should be laid down clearly and precisely, so that each officer can 
set to work at the earliest possible moment. If the flowering is 
delayed, the scheme might be periodically revised. In the mean¬ 
time experiments might, be made as to the best method of plant¬ 
ing, whether by seed sown broadcast or dibbled in, whether by 
transplants, or by some other method Opinions on this subject 
are many and varied. If your readers with experience of Burma 
would freely express their views, the discussion could not fail 
to be both interesting and instructive. But farther than this I 
would urge that a scheme be prepared and officially sanctioned 
for each division, so that no time may be wasted in applying for 
orders and sanction once the first signs of flowering are observed. 

20 th March 1903. Wathon, 

Grass for Taper Manufacture. 

Mr. G. W. Thompson, writing in the Indian Forester , February 
1903, pp. 80-81, is puzzled as to the synonyms of ‘Bhabar grass.’ A 
reference to the F. Blit. Ind., VII, 129, would have put him straight. 

I enclose further references to the literature which may be useful. 

Kew, 4 th March 1903. W. T. Thisblton-Dyer. 

Subject And 1 )opogon involutue and Iachcemwm, angueti- 
folium.—Indian Forester , XXIX (February, 1903),p. 80. 

The two names are synonymous, and the correct name is 
Isc/icemiim an gvetifolium. Cf. Kew Bulletin (1888), pp. 15*M60 
with plate, and Watt, Diet. Econ Prod , India, IV, 526. 

Royal Botanic Gardens, Kew j Otto Soapf. 

Febumry 23,1903 


Anentmy letter to you about “ Grass for Paper Manufacture” 
in the Indian Forester*' for Febiuary last, you have got “ Kamku 
Kopiri” for what I intended to be “Karukku Kopiri,” My 
caligraphy was possibly not very legible. But it is just as well to 
point out the error. 

Since writing my last letter to you I have discovered that 
what I had Raid was probably Eriophorum comossum (local Telugu 
“Nunna Kopiri is not that grass. It is a different species. I 
am sending a flowered pressed specimen bj separate post for 
identification if possible. The Bengal Paper Mills Company, 
Calcutca, to whom specimens of the bhabar grass and this species 
were sent, writes as follows J The two samples of grass are to 
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hand. The sample marked A (hokoemum angustifolium) is 
equal to good Nagpur grass, and that marked B (the specimen 
sent) is pqual to average Sahibgunge. 

So that it seems possible that there is yet another species of 
grass likely to yield material for paper manufacture in the future, 
and this grass is plentiful in this (Vizagapatam) district. It 
may be possibly found in other localities also. 

Since the cost of sending grass to Calcutta all the way from 
here is so excessive, will it be a difficult matter for any of the 
existing paper mills in Northern India to start a branch, say in 
Vizagapatam, or any other near East Coast port offering facilities 
for profitable business, if the District Forest Officers of the Northern 
Circar districts could guarantee a sufficient supply of grass for 
paper-making at a reasonable cost ? I think it worth the while 
qf the Distiict Forest Officers concerned to do this, since there is 
prospect of a large revenue from this source to their Districts. 

I am also sending another species of grass, which I think is 
of the genus Paspalum. As there is so much of research going 
on at present in regard to famine foods and fodder species, I 
thought it worth while to know what this species of the Paspalum 
is. The Australian species, Paspalnm dilatation , is said to be an 
invaluable fodder grass for livestock there, as it grows plentifully 
in the droughtiest localities and affords capital fodder for cattle. 
There is yet another species of the same genius, Paspalnm 
scrobicidatum , which is cultivated as a cereal crop here and in 
Southern India. It will grow on the poorest soils. The specimen 
I am sending is much like it, but is not the same Bpecies. 

• Narsapatam, 23roi March 1903. G-eo. W. Thompson. 

[The specimens have been submitted to Major Prain for favour of 
identification.— Hon. Go.] 


TIT-OFFICIAL PAPERS AND INTELLIGENCE. 

Damage to Babul Trees by Pomes Fappiauus- 

I enclose herewith for favour of publication in your journal 
qppy of correspondence on the tomes Pappianus, a most destruct¬ 
ive fungus enemy of the babul, in the hope that foresters in 
other parts of India, where this tree forms groves or more or less 
extensive masses of forest, will communicate to ns through your 
medium their own experiences. 

Babul grows like a weed in all the black cotton soil lands of 
Berar, and the rich*Purna Valley would become a huge, more or less 
pure, babul forest if thrown out of cultivation for a few years j 
nevertheless it is chiefly in the Purna Valley that the fungus luns 
riot among the babul. 

Camp Rangrao Chorni : 1 E. E. Fernandez, 

The 25th March 1903, f Conservator of Forests, Berar . 
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Circular No. XLVI of 1002-03, dated the 20th March 1903, 

from Conservator of Forests, Berar, to all Divisional Foiest 

Officers, Berar. 

You have no doubt noticed the widespread and severe injury 
wrought m babul groves and plantations by a fungus, the Fomea 
J J (ipph(tiuid, Bres. The damage is most conspicuous in the Loni 
and Bhongaon forests in the Akola district, where crops only a 
few years old become infected and begin to languish and die, 
while older crops, apparently in full health and vigour, suddenly 
in the course of a single year or two enter on the decline, the 
trees becoming top-sore at first and then perishing rapidly. An 
invariable characteristic is that the wood of infected trees becomes 
extraordinarily brittle, large branches, and even the main trunk, 
snapping off in an ordinary wind. As the root apparatus also 
peiishes at the same time the trees are not unfrequently blown 
down, notwithstanding that there aie few species more firmly 
rooted than the babul. 

2. At my inspection of the Loni and Bhongaon forests in 
1902 I was struck by the intensely sickly condition of most of the 
younger crops The fungus infection did not, of course, escape my 
notice, but 1 nttiibuted the unfavourable aspect of the crops 
originally to unhealthiness due to oxercrowding, and hence con¬ 
sidered the fungus invasion as a meie consequence, its rapid 
extension being directly favoured by the closeness of the giowth 
and the resulting intimate root-contact between neighbouring 
individuals. X accordingly had the overcrowded crops in Loni 
thinned by Rai Bahadur Mansukh Rai and Mr. Martin, woiking 
together in consultation. Although a spirit of extreme caution 
governed the operation (no doubt because it had been recorded in 
the working-plan, and apparently accepted by the Inspector 
General of Forests, that thinnings in babul forests were harmful), 
nevertheless the beneficial effect of even this moderate opening 
out of the growth has, after so short an interval as a single season 
of vegetation, been most marked. The young babul, which had 
not only absolutely ceased to develop, but were already full of 
dead twigs, have expanded their crowns to the full extent for 
which there was room and have now a comparatively healthy 
appearance. This striking result seemed to confirm the conclu¬ 
sion provisionally arrived at that the fungus invasion spread 
mainly, if not entirely, by way of the roots 'lbe teply, received 
to a reference made to him on the subject, from the Cryptogamic 
Botanist to the Government of India, however, lends no support 
to this conclusion, although it does not entirely put it out of 
court (see attached copy of correspondence >. 

3. I would henoe ask you to undertake, under your personal 
supervision, carefully conducted expeiirqents with a view to 
ascertain end establish beyond question the way or ways in which 
the infection spreads. If, as we may assume for a certainty, the 
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spores at the commencement of an invasion gain entrance into a 
healthy individual through a wound above ground, it is still 
possible that further infection spreads below giound by means of 
the mycelia when the roots of the original victim come in contact 
with those of its neighbours. Should such prove to be the ca'-e, 
it is obvious that the mycelia-infested roots of the felled crop will 
always remain a certain source of infection in the soil for the 
succeeding crop, if this is raised before the mycelia perish, and 
the question then aiises whether a sufficient interval of years 
should not be allowed to elapse between the felling of the one crop 
and the establishment of the other, the soil being further deliber¬ 
ately purified by taking off it a succession of agricultural crops, 
which would also compensate the Department for the period of 
waiting. I should be glad to be informed, as soon as possible and 
before the commencement of the operations, what you propose to 
do in your Division to promote these enquiries. The Fomee 
Pappianus is so great an obstacle to the piosperous growth of 
our babul forests and to the maintenance of trees until they attain 
the Bize of timber that a study of its life-history and of the most 
effective practical method of combating it cannot be undertaken 
too early or prosecuted with too much zeal. 

4. You will, at the same time, adopt without delay the plan 
recommended by the Cryptogamic Botanist ( i ) of having men 
constantly engaged in removing the sporophores as soon as 
they appear so as to endeavour to prevent spore formation, and {ii) 
of removing by preference in your thinning operations trees 
bearing sporophores. 

5. In order to ensure systematic enquiry and work a special 
journal will be kept in your own handwriting, in' which will be 
recorded clearly and in sufficient detail as regards dates, method, 
etc., all experiments and operations carried out* and observations 
made. On the 1st June in each year a summary of these entiies 
for the preceding twelve months, with the necessary commentary, 
will be submitted by you to this office. 


Copy of demi-official letter, No. -yy- , dated the 5th March 1908, 

from the Cryptogamic Botanist to the Government of India, 
to the Conservator of Forests, Berar. 

With reference to a parcel of specimens of a fungus and the 
attacked wood of Acacia arabica on which it was growing, received 
through the Superintendent of Royal Botanic Garden, with your 
letter to Doctor Cunningham (retired), dated Camp, 17th January 
1903, I beg to say that the fungus is Fomes Pappianus, Bres., 
described by Bresadola on the trunks of acacia (species not 
mentioned) in Somalia in 1896. I have no information regarding 
it, and I doubt if it has been since mentioned by any one. Its 
action as a destructive parasite is not remarked on by Bresadola. 
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As, however, it is a close ally of Fomes (polyporus) ignariua and 
Forties fillvtis it iR likely that, like them, it gains its entrance 
through wounds by air borne spores, unless you have some definite 
reason for believing that it starts underground. In the latter 
case the treatment proposed by you is likely to be efficacious, but 
in the foimer it will have no effect. The only course would then 
be to have men constantly engaged in removing the sporosphores 
as soon as they appear so as to endeavour to prevent spore 
formation 5 at the same time to fell by preference trees hearing 
sporophoies. 


Copy of letter. No. 464 (Camp), dated the 16th March 1903, from 
the Conservator of Forest 1 !, Berar, to the Cryptogamio 
Botanist to the Government of India. 

I have the honour to acknowledge the receipt of your 
demi-official letter No. dated the 5th cut rent, for which and 
for the valuable information so kindly given please accept my 
warmest thanks. 

2 . I had no certain ground for supposing that the Fomes 
Pappictnus gains entrance into its host by way of the roots. 
Having noticed that babul trees standing apart from one another 
are seldom attacked, whereas in a close plantation scarcely a 
single individual is free from the pest, I thought it likely that 
the infection spread underground owing to root-contact. And 
this belief was apparently supported by the fact that young babul 
crops that were suffering very badly before they were thinned 
last hot weather are now in a much healthier condition. I will 
now, however, as soon as 1 have the opportunity, explore the soil 
in infected areas and report to you the result. Moreover, an 
infected area of about 40 acres, which is being felled and will be 
put under field crops for three successive years, beginning from 
the coming rainy season, will serve as a champ <F experience* 


VV-SHIKAR AND TRAVEL* 


A Dead IClephaat, 

As the discovery of the remains of wild animals seems to 
be a rare thing, possibly the following instance may be of 
interest. 

Several days ago some of the coolies employed on working- 
plans by me in this division brought back to camp a fair 
pair of elephant's tusks and reported that they had found 
a large tusker lying dead in the sample area which they had 
counted out. 
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From their description and as they seemed to think that the 
elephant’s death was due to an accident, I thought the remains 
might be worth visiting. Accordingly 1 went to the place next 
day and observed as well as I could, considering the smell, the 
position and surroundings of the carcase. 

It was lying at the source of a small nulla. The surrounding 
jungle was densely evergreen, consisting of trees, canes and the 
creeping bamboo (Dinoohloa Maclellandii.) A nearer approach 
revealed the swollen carcase of a full-grown elephant, lying on 
his back with the top of his shoulders wedged in between the 
banks of the streamlet, his legs in the air, his mouth open and 
his trunk hanging over in a down-stream direction—a disgusting 
sight. 

The streamlet in question hardly deserved the name, being 
only the commencement of a little rivulet. It was about three feet 
deep and just wide enough to keep an elephant placed on his 
back (if such a thing can be imagined) in position. The elephant 
had apparently slid on his side down u steep bank about 10 feet 
above where he was found. 

I do not think this elephant’s death was due to his accident¬ 
ally falling oft the bank, getting wedged in the stream and being 
enable to extricate himself. From the appearance of the bank 
the ground had not given way, and the elephant appeared simply 
to have fallen on his side and slid gradually down the slope into 
the position in which he was found. 

What further makes me be of opinion that the elephant was 
in a dying condition when he fell off the slope is that the banks 
of the stream being of a soft sandy soil by struggling an elephant 
could easily extricate himself, and there appeared to be no signs 
of any struggling having taken place. 

Perhaps this was a case of an elephant’s death being due 
to snake bite. There was a large swelling just above the knee of 
one bind leg, but this may have been due to putrefaction. 

The lower part of the stomach and pait of one hind leg had 
been eaten by a tiger, who had settled in the neighbourhood and 
was paying periodical visits to the remains, but it is improb¬ 
able that the tiger had anything to do with the elephant’s death. 

Shwegyin : \ H. W. A. Watson, 

2 0th March 1903. J 
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VI-EXTRACTS, NOTES AND QUERIES. 

A Redwood Lumber Plant. 

By Enos Brown. 

One of the results of the piosperity which the State of California 
is now enjoying is the revival of the lumber interests and the 
remarkable demand for expoit of the product of it8 redwood 
forests. Conditions are quite unprecedented. The redwood is 
found only in California, and in but a comparatively contracted 
area even there From Santa Ciuz county on the south to the 
Oiegon line on the north it attains full development, but lower 
than Medociuo county, owing to vicinity of the great market, the 
forests have been about exhausted and these localties are no 
longer considered producers A consideiable acieage in Santa 
Cruz county has been recently appiopriated as public domain. 
The available redwood, therefore, is now confined to about 318 miles 
of coast. The annual product in this region is about 320,QOQ,OOQ 
feet, and it is estimated at the present rate of consumption that? 
enough standing timber exists to last for 150 years. 

The redwood is raiely found beyond the reach of the ocean 
fogs, its extreme limit being thirty-five miles inshore, and then 
only when some valley-like depression prevents the entrance of 
fog to that distance The tree seems to have an affinity for the 
salt sea fog, and attracts it about its lofty branches. There it 
condenses and falls to the ground in a gentle rain. The ground 
under the redwood tree is always moist. 

The redwood is the Sequoia eempervirms of botanists, and is 
distinct from the Sequoia qiqaritea of the Sierras. The first is 
never found far from the sea, the latter always in the declivities of 
the Sierra Nevadas and seldom at an altitude lower than 4000 feet, 
and in a region where the rain full is never excessive. In size they 
are much alike. The few remaining groves of the Sequoia 
‘giqantea are in Mmiposa and Calaveras counties, California, and 
some of them are 400 feet in height and of tremendous girth. 
The timber is inferior to that of redwood, which is noted for 
endurance and strength. Its resistance to fire is no fable, but a 
sober fact. The lumber is becoming more in demand for decorative 
purposes. Its colour, a light salmon wl.en first cut, afterwards 
turns to a deep re i When thoroughly dried there is no shiinkage, 
and it readily yields to the chisel ot the carver. Piano cases made 
from the wood are said to give increased resonance to the 
instrument. Barge quantities are consumed for interior finishing, 
with gratifying effects. In addition to other fine qualities the 
wood takes on beautiful polish, and even the stumpage, until 
recently considered worthless, is found to possess valuable qualities. 
The roots and woody excrescences at the base of the tree give 
fine effects in wavy outlines, and when polished the result is a 
material much valued for decorative purposes. 
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In the Eel River redwood district, Humboldt county, there are 
80,000 acres of timber lands, which will produce at a low estimate 
75,000 feet to the acre. In size the trees range from four to six feet 
in diameter; if below 18 inches they are left standing. Of the 
larger sizes from 8,000 to 12,000 feet is produced from each tree. 

The tree illustrated was a growth of this valley and produced 
80,000 feet of merchantable lumber. 

Felling one of these enormous trees is an operation requiring 
great experience on the part of the woodsman. In the first place a 
tract is selected containing a goodly number of the proper sizes, as 
well as being advantageously located For getting the logs to the 
railroad for conveyance to the mill. The experience of the cutter 
will indicate the first and next in order to be felled. Each tree 
must lie in its own bed. 

A platform is then erected surrounding the trunk from 6 to 
8 feet above the ground With a saw an undercut is made 
through the trunk, not quite to the centre, and from the 
opposite side a cross cut is sawed, ending„a foot or two above the 
undercut ami leaving a section of solid lumber between. The 
“ gunisight,” or the place where the tree is to fall, is then calcula¬ 
ted to a certainty, and the ground cleared of all projections that 
would prevent the great trunk from falling flat on the earth. 
The woodsman who cannot calculate within a few feet the exact 
spot where the extreme top of a tree, no matter the height, wilt 
lie when down does not know his business. The rule is that when 
ten per cent, of a tree is “ split ” when felled, the chopper is 
incompetent and is discharged. When the exact place where the 
tree is to fall is selected, the choppers ascend the platform, and 
with axes hew out an angular shaped piece having the undercut 
as a base. W T hen this cut is made the second, or crosscut, is 
wedged until the tree topples over and falls to the ground, the 
solid section of the trank not pierced by the cuts, supporting 
the tree until the centre of gravity is passed, and then the mighty 
frame falls upon its prepared bed almost intact. 

The next operation is performed by the “ringers” and 
“ peelers.” Every 12 or 14 feet, as required, a ring is cut around 
the circumference of the bark, and afterward the peelers with 
crowbars and wedges ** peel ” the bark from the prostrate trunk. 
Finally all of the trees are stripped, but surrounded with an 
immense accumulation of debris of bark and branches, which must 
he removed before the trunks oau be sawed into suitable lengths 
for conveyance to the mill. The ground is cleared by fire, 
precaution being first taken to plug up the “ splits ” in the trunk 
with clay so that the fire may not reach the interior of the 
tree. A foggy day is ohosen and a still one. Fire is started 
and in a short time the track is burning with a fierce heat that 
quickly reduces the piles of bark and brush to ashes, and leaves an 
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unobstructed field for the removal of the timber, which has been 
scarcely charred by the intense heat to which it has been 
subjected. 

The trunks as they lie are then cut into stated lengths with 
crosscut saws and then follows the arduous task of conveying these 
enormously heavy sections to the railroad. This operation is one 
of extreme difficulty, involving the transportation of the logs from 
the high and precipitous hillsides, and conveying them uninjured 
over long distances. 

Temporary skidways are laid down and roads constructed. 
Chutes down which the logs pass have to be planned, and on 
these, guided by the skilful woodsmen, the unwieldy kgs at last 
reach their destination. The work is laborious in the extreme, 
and is assisted by donkey engines on sleds, which are hauled to 
the top of the steep banks and into seemingly impossible 
situations. With the aid of these engines loading on cars is 
accomplished without special difficulty. Twenty-five miles of 
broad gauge track penetrate into all paits of this district, and 180 
flat cars are employed iu transporting the timber and finished 
produots. 

Scotia, the town where the immense manufacturing plant 
of the Pacific Lumber Company is located, is situated twenty-five 
miles from the mouth of Eel Eiver. Schools, churches and 
dwellings are owned by the Company, as well as the land upon 
which they are built. It is a community prosperous and 
contented. The pond at the millside has room for 4,000,000 
feet of logs, which are drawn upon when the rains of winter season 
render logging impracticable, The capacity of the mill is 
175,')00 feet per day, exclusive of 500,000 shingles and large 
number of railroad ties .—Scientific American . 


Transvaal Forestry. 

Mr. I). E. Hutchins, the Cape Conservator of Forests, who 
read a paper before the Society in 1899 on ‘‘'National Forestry,” 
has lately addressed the Transvaal Section of the South African 
Association at Johannesburg, on “ Transvaal Forestry.” 

He stated that before the war there was a yearly average 
of close on half a million pounds’ worth of timber imported 
through Cape and Natal ports, and £140,000 worth through 
Helagoa Bay j the larger part of this going through to the 
Transvaal. Half a million pounds* worth of timber came through 
Cape ports dating 1901. Of this the greater portion was Roft 
wood usecf in house building, and most of the balance hardwood 
for sleepers. Return of timber imported into the Transvaal, 
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1897 and 1898 -1897 : Manufactured, £258,741 ; unmanufactured, 
£178,145; total, £436.886. 1898: Manufactured, £217,447; 

unmanufactured, £130,013; total, £347,460. During the last 21 
vears the Cape Administration had spent over a quarter of a 
million on forestry. Timber was a necessity in a civilised 
country. Civilised man could no more do without timber than 
without air and water. It was not at all unlikely that the 
Transvaal during the next few years would require half a million 
pounds’ worth yearly of unmanufactured timber or lumber. 
Was this to be brought 60i 0 or 7000 miles by sea from 
Australia or Europe ? Obviously, the Transvaal could grow much 
of its own supply at a good profit. The Transvaal forestry 
possibilities can no more be allowed to lie idle than its mines. 
The Transvaal has a forest-producing power which is many times 
that of Europe, and eveiy month that is lost in putting this 
forest-producing power into action is a dead loss to the country. 
What is required at once is the demarcation of the forest reserves, 
that is to say, the areas which will form the future national forests 
of the country, and the setting aside of funds, say £100,000 
yearly, to afforest those reserves. After giving further details, 
the lecturer concluded as follows:—“Forestry should be 
regarded not as a branch of agriculture to be assisted by a benevo¬ 
lent Government, btit as a great public work of pressing necessity. 
We have seen how, on the most moderate computation, most 
kinds of timber can be grown at a profit of 400 per cent., and the 
piesent high price of timber reduced by two-thirds. The good 
soils and fertility of the Transvaal are proverbial in South Africa. 
Foresters’ measurements show how poweiful is the vegetative 
process in the Transvaal, and how vast the wealth of its potential 
forests. The coal deposits are evidence of the rich vegetation of 
the past. And let us not forget the ennobling effect of forests, 
their fostering the love of the beautiful in Nature. Your coal iB 
grimy, your gold is m the gloomy mines, but your forests should 
be the pastime and glory of'your people, the health and wealth 
of your children .”—Journal of the Society of Aits, 


Eetiremeat of M. Fliche 

M. Henki has been appointed Professor of Natural Science 
at the Ecole Foresti&re at Nancy in place of M. Fliche, who has 
retired after having tought Botany there for nearly 40 years. 
M. Fliche, who is a great expert in paleontological botany, will 
now have ample leisure to devote to that subject. 
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V1I*-TIMBER AND PRODUCE TRADE 


Churchill and Sim’s Wood Circular. 

2nd Apiil 1903. 

East Indian Teak —The deliveries for the past quarter 
amount to 2,514. loads as compared with 3,436 loads for the first 
quarter of 1902, and for Mart'll this year they have been 948 
loads against 766 loads for March, 1902. The stock remains at 
practically the same level as a month ago, having been fed in 
the meantime by small arrivals of Java wood Prices continue 
firm, though with hardly so much life as last month, and the 
position ahead remains totally unfavourable to any likelihood of 
a return to normal supplies. 

Rosewood, East India. —For prime, large logs there is a 
fair demand, but infeiior wood is of very slow sale; stocks, 
however, are quite moderate, 

Satinwood, East India.—T he stock is considerable, but for 
finely-figured logs good prices are freely paid. 

Ebony, East India.- For sizeable and really good logs there 
is a fair demand, 

PR WE CURRENT. 


Indian teak, logs, per load 
„ „ planks „ 

Rosewood, per ton 
Satinwood, per s.ft. 

Ebony, per ton 


... £10 5a. to £18 10a. 
... £13 5$. to £20. 

... £8 to £11. 

... 6 d. to 18d. 

... £8 to £12 


Denay, Mott and Diokson, Limited. 

Wood Market Report. 

London, lsf April 1903. 

Teak —The landings in the docks in London during March 
consisted of 378 loads of logs and 524 loads of planks and scant¬ 
lings, or a total of 902 loads, as against 139 loads for the 
corresponding month of last year. The deliveries into consumption 
were 510 loads of logs and 437 loads of planks and scantlings— 
together 947 loads, as against 1,002 loads in March, 1902. 

The dock stocks at date analyse as follows; — 

5281 loads of logs, ns against 8031 loads at tlie same date last year, 

2780 „ planks „ 8o(9 „ „ „ 

— *» blocks ,i “ ,i ,• »i 

Total 8,061 loads „ 11,640 loads ,, „ 


As shown by the above figures, the demand for teak 
continues to be checked by the increased cost, but also continues 
to be consistently above the imports. Consumers are now facing 
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up to lates which should tempt larger shipments, if they could be 
made; but the shippers are genuinely unable to meet the demand, 
and as the year advances the position must become more stringent, 
seeing that no fresh timber fiom the forests can come to hand 
for arrival in Europe before next \ ear. The anxiety of all 
concerned in the market on this side is how to buy rather than 
how to sell, and business must suffer in volume accordingly. 

Business for the quarter of the year just closed has been of a 
difficult and anxious nature. F o.b. prices have been alarmingly 
high in most descriptions of wood goods, and with a sluggish 
consumption and a tight money maiket, wholesale buyers have 
been fairly intimidated and business has suffered accordingly. 
Yet, natural causes have reduced the supplies of many descriptions 
of timber at the shipping ports, notably in the case of Canada, 
America and India, and consumer’s ideas of prices must be 
adjusted accordingly. In respect to Baltic goods, the struggle 
between shipper and importer has been of a more even character, 
as there is little doubt that there is not sufficient shortage in the 
pioduction to enable the shippers to starve the market here ; and 
although the merchant on this side may overstate the sufficiency 
of stocks here to render him independent of fresh supplies, yet 
the shipper will be eventually forced to make some concession in 
price, if business is to flow into the usual channels. 

tt&rket Bates for Products, 

Tropical Agriculturist. 


1 8t April 1903. 


Cardamoms 

... per 

lb. 

Is. Gd. to la 9d. 

Croton seeds ... 


cwt. 

15®. to 25®. 

Cutch ... 

... n 

» 

25®. to 30®. 

Gum Arabic 


» 

15®. to 20®. 

Do. Kino 

• «» y f 

If 

75®. to 120®. 

India-rubber, Assam 


lb. 

2s. to 3®. 

Do. Burma 

>> 

f9 

2®. to 3®. 

Myrabolams, Madras 

• H ft 

cwt. 

5®. to 6 s. 

Do, Bombay 

Mt 91 

99 

4®. to 7b. 6d. 

Do. Jubbulpore 

... 99 

99 

4® to 5® Gd. 

Do, Bengal 

• V 

ft 

3®. Gd. to 5®. 

Nux Vomica 

*** 99 

99 

7s. to 10®. 

Oil. Lemon-grass ... 

** ft 

lb. 

5d. to 5£<£. 

Orchella weed, Ceylon 

• 99 

cwt. 

10 ®, to 12 ® Gd. 

Sandalwood, logs ...» 

«■* j* 

ton 

115 to 130. 

Do. chips ... 

ff 

if 

£4 to £8. 

Sapanwood 

*•* 99 

99 

£4 10®. to £5 15®. 

Seed lac ... 

**• 99 

99 

1)7®. Gd. to 120®, 

Tamarinds, Calcutta 

m* 99 

cut. 

8 s. to 10 ®. 

Do. Madras ... 

IM 14 

If 

4®. Gd. to 6 ®.. 
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Notice to Subscribers 

i nr Indian rotMtet Committee of Management mentioned in the 
issue of May last No 5) has now been formed It cons sts of 
Messrs Manson (Buima , McIntosh f Debra Dun School Staff and 
Midras), and Stebbing (India), with Mr Stebbmg as Honoiary 
Editor Until the return from leave of Mr McIntosh mother 
officer of the Debn Don Staff is acting for him 

The Committee intend to consider fully the present position 
of the M igazine, and will publish the decisions and proposals 
aruvel at with a view to making the Indian Forester interesting 
and worthy of the Department it represents 

In the meantime they would ask Membeis of the Service and 
otheis interested in the Magazine to endenour to contribute 
articles with gieatcr regulauty It is well known that vast stores 
of valmble imoimition aie month by month and year by year 
accumulated m notes, letters, and lepoite which never get lieyond 
the offices of the Division, Circle 01 Local Administration,and yet 
much of the material contained m them would be of great interest 
to officeip wot 1 ing in other parts of the countiy Again, men seiving 
m the north of In ha know little of what their brother officers ue 
doing iu the south, or in Butma, and nothing of the conditions 
under which thi lr woi k ib perfoimed Notes on these and cogn ate 
subjects would be of gie it intctest and, whilst seiving to bring 
the Members of the 'aeivice more in touch with oue another, would 
raise the status of the Inlian fonstei and make it a woithy 
exponent of the work and thoughts of the greit "scientific Depart¬ 
ment it represents 1 he Committee ot Man i^ement trust that 
their endeavours in this respect will iecei\e the loyal support of 
the Subscribers to the Magazine 

All contributions should m futme be addiesaed to the 
Honoiary Fditor* % f Stebbmg, Indian Museum, Calcutta 
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The American Bureau of Forestry. 

The American Bureau of Forestry came into existence a little 
over a year ago, and its first year’s woik is treated of in a Report 
published by its Chief. In this paper * we propose to glance at the 
year’s work ana to show what the objects of the Bureau are. We 
may premise by saying that the Bnreari is under the Agricultural 
Minister, and that it has charge of the scientific and technical 
work of the Government. It consists of a Chief called the Forester, 
under whom are a number of specialists who study the numerous 
important technical questions which, if a good and successful 
forest management is to be ensured, require to be worked out. 

’ Amongst the scientific problems which call for the services 
of specialists may be mentioned the following :—The careful studv 
of the various forests with a view to the preparation of working 
plans, the study of commercial trees and minor products, fires and 
grazing, chemical questions, planting, forest entomology, etc. One 
and all of these subjects are in Ameuea studied on the spot by 
men who devote their whole time and energies to the particular 
branches they have made their own. To facilitate the research 
work the Bureau has certain small but important Reserves under 
its management where experimental work is ‘being constantly 
carried on. 

It can scarcely be doubted, l think, that this is the way to 
ensure the best results being obtained—both monetary and 
otherwise—from the forests of a country. Enquiries so cairied 
out and recommendations made, based on the broad \rews formed 
by men with a knowledge of the requirements of the country 
as a whole and not upon an acquainnnce with small local areas 
only, are likely to prove much mote satisfactory than the 
unavoidably narrower ideas of the local officer in charge who 
naturally wonts for his own foiest with but little idea as to what 
may he being done in the same direction, with a better chance 
of success, elsewhere. 

The work of a coterie of specialists lias been found to be a 
great success from a commercial point of view, as the cost of up¬ 
keep of such an establishment is soon repaid by the greater reve¬ 
nue which their researches and recommendations enable the local 
officers to obtain from the forests under tbeir charge. 

During its first year as a Bureau, what was known iii 
America formerly as the Division of Forestry has rapidly assumed 
the character and functions of its new position. With the in¬ 
creased capacity to do its work, the Bureau has gained in stability 
and effectiveness, and in the character and value of its results. 
While, owing to the lack of American foresters, it yet falls below a 

*This article is based on an excellent summary of tlie Forester’s (the 
Chief of the Bureau) Report in our contemporary * Forestry and Irrigation,’ 
—Hon JEd. 
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high standaid of equipment in trained men, a larger proportion 
of educated foieaters than ever before was engaged in its work, 
both in the office and in the field during the year. The organiza¬ 
tion of work made possible by the change from a Division to a 
Bureau has been of capital value throughout the year. 

The progress of pul lie interest in forestry during the year 
far inoie than kept- pace with the growth of the Bureau. The 
demands for ad\ ice and assistance increase from month to month, 
and continue to outstrip more and moie tne ability of the Bureau 
to meet them. The time for the general introduction of practical 
forestry in the United States has evidently arrived, and the diffi¬ 
culty experienced is to meet all the calls now made upon it. The 
inability of the Bureau of Forestry to meet this demand because 
of inadequate resources is thus the most serious bar to the protec¬ 
tion and perpetuation of our forests. With, however, the rapid 
extension of professional education in forestry, the need of the 
Buieau for trained foresters can, it is hoped, next year he met 
more neaily than ever before. In view of the increasingly rapid 
destruction of the forests, it is most fortunate that the imperative 
demand for assistance in checking the loss is paralleled by the 
opportunity to supply the demand. A money giant is xequired 
lot the work. 

Division of Forest Management. 

Private land *.—Of course private forests are numerous and 
of great value in the United States, and the demands for assistance 
in inti educing practical forestry on these private lands increased 
during the past year almusfc as much as during the three preced¬ 
ing yenrs. These applications have now reached a total of 
4,709,120 acres, under an arrangement by which the owners pay 
all expenses of the field work except the salaries of members of 
the Bureau. 

The total area of private forests under conservative manage¬ 
ment, however, reached only the comparatively insignificant total 
of 372,403 acres, or 7*9 per cent of the total applications. The 
Buieau h«is thus been obliged, owing to lack of men ana money, 
to neglect or defer over 90 per cent of its opportunities to intro.- 
(luce prnclioul forestry on private lands. 

As the greater bulk of the forests in the United States are in 
private ownership, it follows that forest protection by lhe Gov¬ 
ernment, while absolutely of vast importance, is relatively 
insignificant when compared with the action of the lumbermen 
and other private owners. In the light of tbeBe facts, the jnabi- 
Jity of the Bureau to respond to more than 8 per cent of the 
requests for advice in applying the principles which it continually 
•advocates is seen to be the most dangerous of all checks on the 
progress of forestry. 
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Field work on seven large forest tracts was completed during 
the year, and preliminary examinations were made of 1,620,000 
acres. The amount paid by the owners for the preparation by 
the Bureau of working plans for their forests was $13,325. 

Fablio lands .—The preparation of working plans for conser¬ 
vative working in the public forest reserves has, at the request 
of the Secretary of the Interior, continued throughout the year. 
The total area of these reserves on September 1, 1902, was 
58,850,925 acres. Field work was carried on during the past 
year in five reserves. In addition to field woik and the computa¬ 
tion of results in the office, the force of the Bureau was drawn 
upon to supply the entire number of trained foresters required 
for the management of the national forest reserves. 

During the year a request was made by the Secretary of War 
for working plans for eight military wood and timber ) eservations. 
with a total area of 117,468 acres. Among these is the military 
reservation at West Point, upon which field work will be begun 
without delay. 

Field work was completed on townships 5, 6, and 41 of the 
Adirondack Forest Deserve, by the use of an appropriation of 
$3,500 made by the New York Legislature to cover the field 
expenses of the Bureau of Forestry. 

Forest measurements .—The force employed in computing 
field results was thoroughly organized. It completed during the 
year computations of 16,678 acres, and measurements of the rate 
of growth of 10,786 trees, of 25 species, in 13 States. 

Division of Forest Investigation. 

Commercial trees .—Measurements aud sylvicultural facts 
were gathered for 20 species in various parts of the country. 
Studies of hardwood sprout lands were carried on in Massachusetts 
and other parts of New England, and promise valuable results. 
A special investigation of the Big Trees of California was begun, 
and is still in progress, and a preliminaty study of the swamp 
forests of eastern Missouri and Arkansas was undertaken. 

Studies of North American Forests.— The forests of 
Nebraska were made the subject of an elaborate report, and 
at the request of the Michigan Forest Commission an 
investigation of lands in the southern peninsula of Michigan 
was made, with special reference to the proper management of 
the Michigan Forest Reserve. Special studies of forest conditions 
were pushed forward in Kentucky, Ohio, and Texas, and of the 
distribution of forests in certain portions of New Mexico, Arizona, 
South Dakota, Wyoming, Montana, and California. In Cali¬ 
fornia the study of the relation of forest cover to the flow of 
streams waB continued, and the results will shortly be ready for 
publication. Id co-operation with the U. »S. Geological Survey, 
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the study of the Sierra Forest Reserve was completed. In 
Vermont a co-operative study of the forest resources and conditions 
of the Slate was completed, and in Maryland the mapping of the 
forests by counties, begun in 1899, was continued* Attention 
was given, both in the office and in the field, to the region of the 
proposed Appalachian Forest Reserve. 

Fires and grazing .—Investigations of the effect of grazing 
on the forest were conducted in Washington, Oregon, Wyoming, 
New Mexico, Utah, and California. The study of forest fires 
was conducted in twelve States, and the preparation of a report 
upon this subject is in hand. 

Chemical investigations .—Special attention has been given 
during the year by the Bureau specialist to the chemical investi¬ 
gation of tan extracts from native woods and barks, and of gums 
from the Philippine Islands. The study of pulp woods, with 
special reference to the qualifications of untried species, has been 
carried forward. The great commercial value of these investiga¬ 
tions needs no dilating upon here. 

Turpentine ovchm ding.—The investigation conducted by 
the Bureau into the methods of producing naval stores in the 
bouth-Eastern United States has resulted in the development of 
a method which it is believed will radically affect the whole 
industry. A report is in preparation describing its actual oper¬ 
ation. 

Forest entomology —A commencement has been made in 
the investigation of insect damage to the forests with the direct 
purpose of devising remedies. The vast importance of the 
subject makes the continuance of this work imperative, and the 
work is being pursued with energy by a specialist. 

Various studies .—Investigations of the lumber industry of 
the State of New York and the Maple sugar industry of the 
United States were completed, and a study of the osier willow 
industry was begun. 

A careful investigation of the Eucalypts and Acacias culti¬ 
vated in the United States was completed, and bulletins were 
prepared for each. 

Timber conservation and supplies .—In oo-operation with the 
Bureau of Plant Industry, great progress was made duiing the 
year in arousing the interest of mining and railroad companies in 
the preservation of timbers and in the souices of timber supply. 
The praotioal assistance of many railroad*, toward the establishment 
of cs-a^ervative forestry was begun, and the work shows conspi- 
^k^!ou8 ptomise. 

Forest exhibit .—A forest exhibit was prepared and installed 
at the Pan-American Exposition, at Buffalo, and later transferred 
to Charleston, S 0. 
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Tree Planting. 

VUvntina pinna. —The co-operation of the Bureau of Forestry 
with the owners of timber land is paralleled by it»s co-operation 
with the owners of treeless areas who wish to plant Up to June 
30, ) 902, there were received 262 applications for assistance, in 
response to 221 of which planting plans were prepared. In the 
course of the work 197,439 acres of land were examined. The 
aiea to be planted under plans already prepared is G,474 acres. 
These plans cover 29 States and territories and 172 different 
localities. 

Planted woodlands .—In order to use the information already 
at hand from previous planting, careful studies of 20 large planta¬ 
tions, 8 in the Middle West and 12 in the East, were carried on 
during the year. A similar study is now under way to find trees 
adapted for the south-western plains. 

Forest extension *—Studies of the natural extension of forests 
were continued during the year. A careful forest survey of a 
large part of Nebraska was completed, and lesulted not only in 
arousing great interest ttnoughout that State, but in the cieation 
of two forest receives for tree planting, a most valuable contribu¬ 
tion to the forest policy of the United States. 

Ueseroe planting -—Preparations for planting considerable 
areas in the two reserves in Nebraska wete made during the latter 
part of the fiscal year. 

Sand dunes .—Investigations with a view to preventing 
damage fiom drifting sand dunes were begun during the year, 
both on the Atlantic and Pacific .coasts, and promise results of 
great value, especially along the Columbia River. 

Office Work. 

The office work of the Bureau has continued to increase 
steadily inefficiency thiougliout the year. 

'llie collection of forest literature (torn the Department 
library waB transferred to the library of the Bureau, which now 
contains 1,120 bound volumes, 1,900 pamphlets, and numerous 
periodical publications. 

Eight new publications and ten reprints were printed during 
the year with a total number of 77,20U and 127,500 copies res¬ 
pectively. 

The photographic collection was largely increased, and is 
now serving as the source from which nearly all forest illustia- 
tiom are derived. In this connection a phptograpbic laboratory 
has been prepared at the quarters of the Bureau, and was nearly 
ready for occupancy at the end of the fiscal year. 

Although American forestry is in its infancy, the above sum¬ 
mary of the Bureau’s repoit for the fiist yenr of its existence shows 
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that the Foiest authorities have thoroughly lealized the position of 
affairs, and, headed by their President, himself an enthusiastic 
advocate of a bioad and liberal forest policy and the piompt forma¬ 
tion of large reserves as his recent speeches in Oongiess bear ample 
witness to, they are undoubtedly on the straight road which lead*, 
to success. 

That they should thus have grasped so accurately the true 
lines upon which a broad and enlightened foiest policy should be 
based is doubtless in part due to the great power the nation 
po^esses of going unerringly to the loot ot a question and seizing 
and npplymg only the best of the methods practised by other 
countries to their own ends. Nevertheless we feel that to the foi- 
lunate possession of, and moral suppoit given by, such a President as 
Roosevelt at this juncture the Ameiican Forest Department doubt¬ 
less owe much of their present enlightened methods of dealing 
with the subject. An ardent spot tsman and a deep and tiue lover 
of nature, President Roosevelt has roamed about the vast forests him¬ 
self, and seen for himself the great necessity of their preservation 
and restoration to something of their prestine greatness. It was 
at once grasped that to carry out such a work satisfactorily, and to 
ensure a continuity in the careful study of each of its individual 
scientific and commercial aspects the services of specialibts in each 
of these wete necessary, and the securing of such and their collec¬ 
tion together into one Bureau, after the manner of the great 
European Forest States, followed m the natural sequence of events. 

We trust to give in oar next issue ‘Notes from an American 
Forest Reserve,’ in which the local Forest Officer gives his opinion 
on the satisfactory position of affairs, and tells us about his side 
of the work. 


Damage to teak by drought in the Fanoh Mahals of 
the Bombay Presidency. 

A good deal has already been written with regard to damage 
done to forests by drought during the famine year of 1890-1900. 
I however venture to add some further remarks regarding the 
damage done to teak in this division, hoping it may interest some 
foretters who have to deal with forests under similar circumstances. 

The Punch Mahals are situated on the extreme northern 
limit of teak growth in western India, and consequently trees of 
large dimensions are not found. The soil varies from sandy loam 
to black soil. The country is generally speaking flat, except in 
the extreme north where small hills occur, caused by outcrops of 
granite, gneiss aud small quantities of slaty schists. The depth of 
the soil varies from 1 to 5 feet, after which rock or hard murrum is 
found. The rainfall is about 40 inches and the altitude 35o ft. 

The forests consist of nearly pure teak and teak mixed with 
various other species, which need not be specified, as I only propose 
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to speak of teak. It u ill be sufficient to state that nearly every 
foreBt contains at least 40 per cent of teak. 

Of the standing teak in these forests an average of 45 percent 
of the trees have been either killed outright or so much dimaged 
that they will never improve. In some forests the drought has 
killed 90 per cent of the trees and over, while others have suffered 
less, but there is hardly an acre untouched. 

When walking through these jungles the first point which 
strikes one is that trees of approximately the same age and size, 
standing within a few yards of each other, often give absolutely 
different results; one being completely dry and the other quite 
flourishing and untouched by drought. In other places you 
find patches of living trees covering an area of, say, 100 yards 
square and surrounded by dead trees, the surface soil being to 
all appearances similar and on the same level. 

Where trees were found green, I put it down to a local 
depression of the subsoil. It however being unlikely that the 
level of the subsoil would vary from yar 1 to yard, this would not 
hold good for trees standing side by side. The only way left to 
determine the cause was to dig up a number of trees in different 
forests, standing on different soils. This was done, taking when¬ 
ever possible an entirely dead tree standing close to a living one, 
so as to compare the depth of soil and their lespective root systems. 
As an example a few of the measurements of the sample trees are 
given below: — 



ft 


In. 

G 

9 
9 

10 

7 

9 

7 

L 

7 

# 


Height. 

Depth 
of soil to 
rock or 
murrum. 

■Remarks. 

Ft. 

Ft. 


20 

3 

Stem dry, roots green. 

3 

3 

Quite green. 

27 

2J 

1 

Stem half green, crowu 
dry. 

}H 

2J 

Entirely dry, lioth Btem 
and root.' 

Sll 

2 l > 

Ditto. 

40 

3 

Quite green. 

40 

3 

Ditto. 

35 

2 

Quite dry, both stem and 
root. 

| 45 ! 

2i 

Ditto. 

# 

* 

* 


The ground below the depth given above was found to be 
either roek or hard murrum. It wilt be seen the soil does 
not vary in depth more then 6 inches except in No, 9. 


# Illustrations of the root systems of these two are given. 














EXPLANATORY NOTE. 


Please substitute the accompanying for pages 265-266 in 
the July number of the Indian Forester. Through an error the 
two woodcuts appeared upside down, and this is now rectified. 
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Now a variation of 6 inches could hardly account for a tree 
being completely dry or green, so the cause had to be looked for 
elsewhere. One had not far to search, for, firstly, those trees which 
were found green had central or tap roots going down to the hard 
layer, and, secondly, their large spreading roots were generally 
speaking found to be sloping downwards in the subsoil and to be 
more vigorous. On the other hand, the dry trees were found to 
have practically no tap roots and their spreading roots were lying 



Fig. 1. Foots of a Green Tree . 

only a few inches below the surface. The two illustrations,* one 
of the roots of a green tree (Fig. 1), and the other of a completely 
dry tree (Fig. 2), are fairly typical examples, and will better 
explain the condition of the root systems, though the roots of the 
green tree shown'do not slope downwards as much as some of the 
other sample trees dug up. 



Fig. 2. Foots of a Dry Tree. 

So severe has heen the damage that it has been deemed 
necessary to suspend the proper working plans f and introduce 
temporary plans for cutting out the dead and half dead teak and 
other species. Luckily there is an excellent demand for fuel and 
rafters, so that the work can be carried on rapidly, and will 
probably be completed by the end of 1905. Had the demand 


* The illustrations are from drawings made from photographs sent by the 
Author.— Son. Ed. 

t We believe we are correct in stating that this had to be done in the 
Beoni Teak Forests of the Central Provinces in 1901 for similar reasons. It 
would be interesting to hear whether any examination of the root systems 
was made in that locality. Perhaps the Divisional Officer would kiudly 
let us know in these columns — Hon. Ed. 
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been poor, most of this wood would have been destroyed by fires, 
which are extremely hard to keep out of these very inflammable 
jungles. 

For the purpose of finding out the cause of death, the sample 
trees taken were of the two extremes, i. e., quite green or entirely 
dry. The reader might therefore be wrongly lead to believe that 
all damaged trees were lost to the forest; the entirely dry ones 
are gone, but there is a redeeming point in the situation, aud that 
is that of the greater percentage of the damaged trees though the 
stems are dry the roots generally speaking are green or partly so, 
so that, the forests being woiked on a coppice system, the regenera¬ 
tion is secured, always provided the young shoots are not 
killed by fire. 

R. S. P. 

The Insect World in an Indian Forest and how to Study it, 

By E. P. Stebiung, F. L. S., F. E S. 

{Continued from p. 238 ) 

PARr VIII. 

The Order HEMIPTEliA or RIIYA'GllOTA, 

The Hemiplwa or Bugs are perhaps better known as Rhyn- 
chota. They are insects whose mouth paite consist of a proboscis 
or beak (usually concealed by being bent under the body) which 
has the appearence of a transversely-joiiited rod or sheath iu which 
are enclosed long slender processes like horse-hair, which aie used 
for piercing plant substances The possession of this form of 
mouth paits lenders it easy to distinguish the insects of 
this order. The Lice which belong here have not this jointed 
beak ; these will be referred to later on. Hemiptet'a are without 
exception sucking insects, and the mouth paits of the individual 
are of one form throughout life, there being no pupal staae in the 
order. The thorax is always very distinct and often large, both the 
meso and meta-thoiax being well developed, aud the sculelluin of 
the former is frequently very large, at times covering the enfcite 
dorsal surface of the body. The wings are usually four in number. 
The upper half of the upper wing is iu some cases horny, 
the wings then shutting flat on the back; or they may be 
membranous and fold on the back in a roof-shaped manner. The 
young resembles the adult in general form j the wings are devel¬ 
oped outside the body by growth at the different moults. 

There is often an ovipositor in the female. About 18,000 
species have been described, and there is probably no order of 
insects which is so directly connected with the welfare of the 
human race as the Hemiptera j it is probable that if anything were 
to exterminate the enemies of the Rhynchota man himself would be 
starved off the face of the earth in a few months. Their operations 
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escape observation to a large extent, a& they merely make pricks 
in the food plant and then suck away its sap without in many 
cases leaving any very evident maiks of their former presence* 
Thus nothing being observable, injuries really due to Hamipteux, 
often attributed to other causes. 

For our purpose we will divide the order into two sub-orders. 
Eeteroptem or true Rugs and the ILomopiera, which include the 
scale insects, cicadas, blights, &c. 

Sub-order Heteroptera. 

Front of head does not touch the coxse (hipsb The anterior 
wings are more horny than the posterior pair and fold flat on the 
back, their apical poitions usually more membranous than the 
bases, which are homy. The lower portion of the right wing 
overlaps the left at tip. 

Family Pentatomidae. 

This is the largest family of the Heteroptera , including some 
4 ,000 species The insects can be recognised by the large scutellum 
which is at least half as long as the abdomen and often coveis the 
whole of the after part of the body and wings Antennae are 
often five-jointed and the pioboscis sheath is four-jointed. Their 
ocelli are two in number, and thence there is an appendage to each 
tarsal claw. The colouiation in these insects is often very vivid. 
This family contains a number of pests and one or two useful pre¬ 
dacious insects. 

An insect named Ochrophara montana has proved a serious 
pest to bamboo seed. The following is known about its life 
history :—It feeds in both larval and adult stages upon the de¬ 
veloping seed of the bamboo, Dendrocalainm sti ictus. In 3900 
it appeared in the Central Provinces in enormous numbers in the 
middle of January, and fed voraciously upon the ripening seed 
until the middle of March, and then disappeared, having probably 
laid its eggs somewhere first. Nothing further appeals to have 
been recorded on the life-history of this pest.* 

0anthecona furoellata Wolff is a small active yellowish bug 
which is said to destroy tusser silk worms. It probably also 
feeds upon uoxious defoliating caterpillars. 

Family Coueidje. 

The members of this family are readily recognised by the 
following characters :—The scutellum is smaller than in the last 
and does not reach to the middle of the body; the proboscis sheath 
is four-jomted and ocelli are present; antennae are generally 
elongate and four-jointed, and are inserted on the uppei parts of 
the sides of thd head. The femora of the legs are not knobbed at 
the tip. 

* Tide Departmental Notes on Insects that affect Forestry, No. 1, p, 123. 

Id. p. 126. 
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These insects are rarely of brilliant colours. 

The family includes a very destructive species in India known 
in the Rice-sapper. An insect known as Oeratopachyn vnriabiliB 
feeds upon the jhand ( Prosopis spicigera ) in the Punjab and 
has the following life-history:—The bugs commence feeding in 
February, having hibernated through the cold weather months 
as half grown larvaa, becoming full grown in March. They then 
pair and eggs are laid. The next generation takes about ten 
weeks to pass through—two weeks being spent as a wingless 
larva, two with ludimentary wingt and three whilst their rudi¬ 
mentary wings aie becoming fully developed. The number of 
summer generations has not yet been ascertained. The insect 
finally hibernates at the beginning of November The eggs when 
firht laid are of a l rilliant green colour, which soon turns to reddifih 
brown. The insect itself is green and led in colour. It appeals 
to confine its attacks to one-year old coppice shoots. 

Family Lygaeid^i. 

The characters of the members of this family are the same as 
those of the Coreidce, the insects only differing in the insertion of 
the antennae; the upper suiface or faee of the insect is not flat but 
is transversely convex, so that when seen in profile the antennas 
appear to be inserted well down upon the sides of the head The 
family contains some injurious insects. Most of the known Indian 
species are reddish in colour such, e.g,, as the red cotton bug and 
other plant-feeding forms. 

Family Reduvudas. 

These insects are easily recognisable by their freely moveable 
elongate head and by the short curved proboscis which does not 
extend on to the breast. They can at times inflict a wound with 
their proboscis. The eyes are placed much in front of the thorax 
and the ocelli when present are behind the compound eyes. The 
insects are only of importance owing to their predaceous habits. 
They feed upon other insects and probably destroy large numbers 
of injurious forms. Some members of the family live under bark and 
feed upon wood and bark-boring beetles. A species lias been found 
engaged in this manner under spruce bark in N.-W. Himalayas. 

Family Cai-hid-e. 

These are moderate-sized orstnall bugfl of delicate consistence. 
They have no ocelli present. The elytra ami wings are usually 
large in proportion to the body. Antennae.are four-jointed, the 
second joint being usually very long and the terminal two more 
slender than the others. There is no groove on the under-surface 
for the proboscis to fit into. The scutellum is exposed and 
moderately large. Tarsi three-jointed. The female has an ovipo¬ 
sitor which she can put out and draw in at will. The family is a 
large one, the insects being delicately coloured nnd never metallic. 
They frequent plauts of all kinds and many of them skip by the 
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aid of their wings vith great agility in the sunshine. The major¬ 
ity suck the juices ot plants, but some are known to prey upon other 
insects. 

The best known Indian genus is RelopeJtie to which the 
“mosquito hlight” of tea belongs. These insects po^se^s a knobbed 
spine piojecting straight up fiom the sculellum. The egg is 
placed by the bug in the stems of the tea plant, but attached to 
one end of the egg are two long slender threads ivhi-ch project 
externally. Tho insects on hatching out suck up the juices of the 
plant. 

Diiphinctus humeral!8 Wlk. is a small insect which has 
been reported as attacking cinchona in Sikkim Little seems to 
be at present known about it 

Note— Tie various bugs which live in water, known as 
Cryplucerata, belong to this sub-order. They are provided with 
swimming legs. 

Sub-Order Homoptpha. 

The front of the head is much indexed so as to be in contact 
with the coxre. The anterior wings are of the same consistency 
throughout and do not overlap at the tips. This sub-oider is 
divided into three series according to the number of tarsal joints 
present on the feet of the insects—the 'fvtmeta having thiee. 
Dimer a two and Monomer a one tarsal joint respectively. 

Series Thimbu a. 

Tarsi usually three jointed. 

Family Cicadid^j (Cicadas). 

These insects are as far as h at present known seen above 
ground only m the perfect condition, spending the eaiher larval 
stages in the ground upon roots. They can he recognised by 
having a head with three ocelli placed triangularly upon the 
summit between the compound eyes; the antennae consist of a 
short basal joint surmounted by a balr-like process divided into 
about five segments. The front femora are more or less thickened 

• * j 

and are armed with teeth. 

The family consists of large insects with the four wings 
transparent and shining, the nervures being distinct and daik- 
coloured. The insects are sometimes brightly coloured, black and 
yellow being the predominant tints. The body is broad and 
robust. They are mostly tropical insects. 

The cicadas produce the curious whirring sound which is so 
characteristic of the lower hill forests of India. The sound is 
produced by the male by means of a specially modified stigmata 
which can he seen at the base of the hind legs. The eggs are 
laid by the female in the branches of trees in which she makes 
incisions with her ovipositor. On hatching out the young larval 
crawl down to the ground and bury themselves in 4hejeartlL, where 
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they feed upon the roots and may spend several years in this stage 
of their existence. They usually, it not always, leave the giound 
before the last moult or shedding of the last skin, this being otten 
done upon the trunks of tiees, etc. After shedding this last skin 
the insects are fully developed; they then pair and lay eggs. The 
life-histories are little understood, but cisadas appear at mteivals 
in swarms rather after the inunner of the appearance of the N.-W. 
locust over India. 

Family Fulgorid.®. 

These insects can be best distinguished by the fact that 
the two ocelli present ate placed beneoth the eyes or near 
the eyes, usually in cavities of the cheeks. The antennce are 
placed beneath the eyes and are very variable in form, usually 
consisting of two joints terminated by a veiv tine hair. The 
prothoiax is not armed with spiues, etc., and is of nounal &ize. 
Some of the insects are very laige, others quite small. The 
family includes the so-called Lantern flies, in which the front of 
the head forms a huge misshapen proboscis, which was formerly 
believed to be luminous. Mauy of the species are of bright 
colouration. A number have the power of excreting large quanti¬ 
ties of a white floculent wax. The wax of a Chinese fulgorid was 
'used to make wax caudles, in which there was a large tiade before 
keiosine oil came into general use The insect known as White 
Insect Wax, GeropLasiea cetifervs, is an inhabitant of Central 
and Southern India. It secretes little conical masses of a sweet 
white waxy substance around it, and is to be found at times fairly 
numerous upon pipal trees. These white masses are sought for 
eageily by jungle tribes, especially children, and eaten with relish. 
This wax was tried for candle purposes before the days of kerosine, 
as it was hoped that it would be able to rival the Chinese foim, 
but it was found to bum with a smoky flame. 

A large typical fulgorid was plentiful on the teak in the 
South Coimbatore forests in July 1%2. Its history, which is likely 
to prom interesting, requires working out. 

Family Membhaoidas. 

This family is of large extent, its members being chiefly 
tropical, and are specially abundant in America, and ptobably so m 
India, but little is known about them in this latter country. The 
insects are of curious form; the prothorax is prolonged backwards 
into a hood or processes of various shapes; the antennae are 
inserted in front of the eyes, and theie are two ocelli placed 
between the eyes. The young have but little resemblance to the 
adults, the great thoracic hood being absent, while on the back 
there is on each segment a pair of long half-erect processes having 
fringed margins. 
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Family CercofidjE. 

There are two ocelli (occasionally absent) which are 
placed upon the veitex; the antennae are placed between the eyes. 
The thotax is not peculiarly formed. 

These insects nre the common cuckoo-spits, so-called from 
the habit of the lance of emitting a liquid which it secretes 
in large amounts in the form of bubbles which accumulate round 
the insect and conceal it. The adults are known as frog-hoppers, 
their power of leaping being very great. Cercopidse are common 
on the leaves of many trees in Indian forests, though at present 
very little is known about them. 

The eggs are laid upon the food plant, and the insect lives 
upon it in all its stages. 

A large cuckoo spit in its typical froth bubble was plentiful 
on the teak in the South Coimbatore forests in July 1902. 

Family Jassid^e (CicadkllinjE). 

A large number of small or minute insects are included hera 
The insects are usually of narrow parallel form and frequently 
excessively delicate and fragile. Ocelli are two in number, placed 
just on the front margin of the head (almost in a line with the 
front of the eyes, or more in the front, or on the deflexed 
forehead.) Hind tibite usually with many spines. The mango 
jassids of which three species, hhoctrua nivcoaparaua, I. 
clypettlia and 7. atkinaonii are known, suck the juices of the 
young shoots, young leaves and flowers of the mango, at times to 
such an extent that light crops of fruit are the result. 

Series Dimera. 

Tarsi usually two-jointed. 

Family Psyllid^e. 

Minute insects with usually transparent wings placed in a 
roof-shaped manner over the body ; three ocelli are present and the 
antennae are long and thin consisting of eight to ten joints. Very 
little is known about the Indian forms of this family. They are 
sometimes called springing plant lice as their habit of jumping 
distinguishes them from the Aphides, They vary remarkably in 
colour, the latter apparently depending upon the age of the 
individual, the food plant, the climate and more particularly the 
season of the year, Tne insects probably pass through several 
generations in the year. The young larvae differ in form from the 
adult. Psyllidae excrete or exude from their bodies matter which 
is sometimes called honeydew; these exudations are often in large 
quantities, the substance raining down from the trees on to the 
vegetation beneath An insect named Psylla ciStella ta attacks and 
aborts mango shoots, whilst another, Phaeopteron lentiginoeum^ 
forjms galls upon the Oaruga pinna ta and a third galls ppo# 
Dioepyroa melanoxylo'U 
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Family.—Aphids (Blights). 

A large family of minute insects which a-e extremely 
injurious to vegetation, and are hkely to be found very destiuctive 
in Indian forests when inoie is.known about them. As usually met 
with they are destitute of wings?, though many species have two 
pairs of tiuuopaient wings, which have a very chaiacteristio 
nemntiou In the wing there is one main nervuie which forks, and 
fiom the fork another forked vein is given off. This is charac¬ 
teristic of the Aphid wing. The antenna* are long or moderately 
so, and me from three to seven-jointed ; the abdomen has often a» 
pair of tubes or short processes upon the upper bide of the fifth 
abdominal segment which secrete saccharine solutions. The first 
joint of the two-jointed tarsus is sometimes very short. 

These thin-skinned insects aie sometimes called ‘blight,’ and 
during the waiin months of the year they are capable of increasing 
in enormous numbers This is due to peculiarities in their life- 
histories, which lender this family a\ery important one in the 
economy of nature. The body is soft, often bulky, pear-shaped, 
and green, yellow, brown or black in colour. The surface is 
often covered with waxy blooms. Legs are feeble and the wings 
are often absent in the females. An Aphis is injurious owing to 
the enormous amount of sap it extracts fiom the plant on which it 
feeds, and also owing to the fact that it clogs up the stomata of a 
plant with the saccharine solutions which it exudes. A fungun 
often arises from this sticky solution, e.g., in the case of the 
Bamboo Aphis, which is common in India, a black fungus grows 
in the sweet matter it exudes and forms a felt-like mass on the 
stems. 

The eggs are laid on the plant in the autumn, and remain 
there till the spring, when there hatch out from them wingless 
females, which do not lay eggs but produce young parthenogeni- 
tioally. This goes on till autumn, the young reaching maturity in a 
week or ten days under favourable circumstances, and bearing young 
parthenogenitically in their turn, the insect thus multiplying 
exceedingly rapidly and in very large numbers. In autumn the 
last brood produced are males and females, the latter being usually 
wingless. These pair and eggs are laid. The winter is passed 
through in this stage, and the wingless stem mother hatches out 
in the succeeding spring. The life-history is sometimes varied by 
some of the females of the last generation having wings. These 
may then fly off to another plant, and lay their eggs on it. This 
occurs in the case of the genus Okermes, whose life-history we will 
shortly considerIn this genus the winter is passed through by 
the stem mother, who takes shelter at the base of the shoots 
under a thick covering of wood, and can be found theie in the 
spring, "her proboscis buried in the bark of the shoot. She lays 
a nnmbet.of eggs here,, and these hatch out into larvse, and the 
irritation caused by their feeding at the bases jof the young .leaves 
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gives rise to a gall formed hy the young leaves swelling up at their 
bases, the young larvce becoming enclosed in chambers within it. 
The larva grow to full size here, and by the time the gall is ripe in 
the summer they have acquired wings, and when liberated spread 
over the plant. The effect of this gall is to cripple the shoots 
The insects which leave the galls are winged females, and a certain 
number of them migrate to another food plant, upon which they 
lay their eggs, which are covered with a cottony deposit. The 
males, which appear in the autumn only, pair with the females, and 
from the sexually produced eggs laid arise the stem mothers. The 
stem mother from the portion of the generation which flew to 
the second host plant lives through the cold weather under the 
bark and appears in the spring The larvse arising from the eggs 
she lays spiead over the, shoots and feed upon the juices of the 
needles, and winged individuals from these finally return to the 
first host plant Thus we have two genei'ations of the same insect 
feeding at different times on two different host plants and we get 
the phenomenon known as parallel series. 

In Europe a well-known instance of this is provided by the 
insect Chermei abietis-cai ids which forms the well-known 
pseudo-galls upon the spruce during one of the generations or 
series, whilst the other is spent upon the larch. In the N.-W. 
Himalayas the writer has studied an allied species which he has 
provisionally named Chernies abietie-picear, which, whilst 
resembllmg its European confreie in forming pseudo-galls upon 
the spruce, migrates subsequently to the silver fir, as the larch 
is not found in these forests. 

Family Aleurodida?. 

These are minuto insects with mealy wings, seventeen- 
jointed antennae and two-jointed feet terminating by two claws and 
a third process. Little is known about them at present in India. 

In some cases they form scales upon plants, as in the case of 
the Coccidoe (vide below;. An insect named Aleurodes eugemoi 
has been reported as infesting Eugenia jambolava trees in Poona 
in this way.* 

Monomer a. 

Tarsi consist of a single joint only. 

Family Coccidj3 (Scale Insects). 

The form in which these insects are most usually known is that 
of a small scale or shell-like body closely adhering to leaves*, fruits, 
or to the bark of trees, shrubs, &c. The scales thus formed are of 
the most varied form, so that no general description can be giveii 
of them. The scale may be defind as an accumulation of excreted 
matter, combined with the cast skin or skinB of the insect 
covering the body either totally or partially, and thus acting as a 

* For a fuller account vide Departmental Notes on Insects which Affect 
Forestry, No. 1, p, 182. t Ibid No. 2, p . 185. 
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shield under which the subsequent development takes place. All 
coccids do not foim scales, but the habit of excreting a large 
quantity of matter to the outside of the body is universal. The 
insects are usually minute with but a single claw to the foot. 
The male has one pair of wings, but no mouth parts; the female 
is wingless and usually so degraded in form that most of the 
external 01 gans and appendages cannot be distinguished. When 
first hatched they are tiny little creatures, and it is only later on 
that the females lose the power of locomotion, although in certain 
forms the females do not lose their antennae and legs. They have 
no distinction between head and thorax. The beak is three- 
jointed. It is as they approaeh the adult stage that they become 
stationary and their bodies swell up and legs diminish, and the 
excretions foiming the scales aie produced. The eggs are generally 
laid under the body of the female, and as she lays them her body 
gets thinner and dries up, forming a kind of dish-cover over them, 
above which are the cast skins of the moults, and above these 
the encrustations of the scale. When the male larvae change, 
they change to a pupal stage which is exceptional amongst 
Hemiftern. In spite of the female being wingless these insects 
spread more and cause more damage than any other family 
of insects. The ability to spread depends upon the activity of the 
larva and on the facilities which exist for the transport of the 
eggs. Many of these, which aie often laid inside cottony masses, 
$re blown about by the wind, others are transported by birds, &c„ 
Clocoanut palms in the Laccadive Islands, areca palms on the 
Bombay coast, and coffee tyujhes in Southern India and Ceylon 
are known to suffer to a serious extent from the attacks of 
Coceidce, whilst mango and orange trees, tea bushes and other 
plants have been reported as harbouring various species. 

Information as to the atttacks of coccids in the forest is at 
present very defective in India. A genus by name Monophlebua has 
within the last two years come to the front as containing serious 
forest pests. The life-history of one of the species, a new one named 
recently by Mr. E. Ernest Green as Monophlebus stebbingi has been 
to some extent worked out, and the observations noted have shown 
that this class of scale has serious destructive capabilities when it 
swarms in large numbers. During the last few years this cooeid 
has swarmed in ever increasing numbers in the Siwalik sal forests 
apud at^acent aieas both to the west of the Jumna and east of the 
Ganges. Its life-diistorv as far as at present known is as follows:—• 

The young female larva first appears upon the sal leaves 
during November as a minute yellow speck. This increases in 
siae, and during February it quits the leaves and takes up its 
position on the twigs. By the end Of March it has grown into a 
fot, robust scale, half an inch or even as mnch as f in length, 
by £ or ^ in breadth,-and covered with a white powdery substance,* 
the dolour beneath being orange or brown. The plate accompany- 
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ing this number shows these insects feeding upon a sal sapling* 
The female is sexually mature about this time. During the whole 
of this period it retains possession of its legs and antennae and walks 
about over the largest trees, but spends most of its time with its 
beak firmly embedded in the bark of the twigs and smaller 
branches, from which it sucks up the sap. It is also to be found in 
numbers on the upper portions of saplings. The scales are 
sometimes so thick on the stems and branches as to entirely cover 
the twigs, which appear as if encrusted with snow. During the 
whole of this period they exude enormous quantities of a saocharine 
Solution, which coats the leaves and twigs, clogging up the 
stomata, and drops down on to the parts of the tree below, thorough¬ 
ly wetting them and the giound beneath. When the insects are 
numerous this excretion can be heard pattering down like rain 
drops, and soaks everthing. The male larva has not yet been 
found, but the male pupa is known and the male adult, which is 
a small red fly with a pair of black wings and some appendages at 
the end of its body. It is £th inch in length with a wing expanse of 
^ an inch. It fertilises several females and the eggs are laid by 
the female in cottony sacs in crevices in the bark of the trunks and 
beneath fallen debris on the ground. They are crimson in colour and 
shining, and one female lays over 450 of these in the sac. 

The damage done by the pest is serious, as young twigs 
and smaller branches dry up under the' many tappings to which 
they are exposed, the crowns of the trees thus being thinned out 
saplings similarly suffer severely. Other species and varieties 
of monophlebus have been found' upon sissu, teak, mango and 
Proaopia spicigera, but their life-histories have yet to be worked 
out, 


Amongst useful species the lac insect, Cart&'ia laeca, 
which secretes both wax and dye, the lac being poured out by 
glands on the back, muse be mentioned. It lives upon the dhak, 
her, pipal, kusurn and other trees. The cochineal insect is another 

coccid which secretes a valuable dye. 

* 

U8KFUD HEMIPTBRA. 

The family Pentatomidcs contains the soldier bug, an insect 
which 'is useful in India, as it destroys caterpillais. The 
Reduvudce are predacious upon insects and probably destroy 
nlimbers of injurious forms. The Chinese insect wax ( Falgaridce} 
was at one time a very valuable insect, ns from it a large trade in 
wax oaudles sprang up, the world’s markets being largely supplied 
from this source. It was thought at one time that the white insect 
wax (Oeropluatea ceriferus ) of India .would be utilizajjle for the 
same purpose, but its wax proved to burn with too smoky a flame, 
and the general introduction of kerosine caused the experiments 
being made with it to be given up* Its only use at present is that it 
is eaten when found by villagers. As already mentioned, there or© 
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two extiemel} useful insects m the f mill} The he insect (C lacca) 
secietes both a v\a\ md a d}e Ibe in ect feeds ij.on the dlak 
{Bitia fiondosi) the lei (/i u* ; ji I-a pi| il (* cus 
vehgiosa) kusum (Scl le cl c n hijvji lilul ( 1c o i mabict) 
andnumeious otl ei foiest liecs It }id h two uopin i }tai, the 
He enciushng the tvu to s m lai^e dtposits at d foirnn g a \aluible 
aiticle ot foiestpioduce the noil 1 s supj 1} ben 0 supplied fiom 
India 

The cochineal G cc is cicti) secieks a valuable dye An 
mfenoi vanety m India lues upon ilie Opuntia (pnckly peai) 


IX -CORRESPONDENCE 


Ripening of Cones cf Finns longifolia 

Iheie appeal-? to be a mist U em Gnmbles Manuilof Indnn 
Timbeis page 706 ie n aidmg th penol necessary foi the cones 
of chil (P lon 0 ifolia) to npen Ibis is n iven 15 months but 
I think it bhould be a y e u longei 

Cones of four diffeiont y ais are found on the tiees at this 
time of year (April) 

(1) The cones vhich weie fertilised last month They aie 
green and are situated at the extiemity of the curtent year s shoots 
They are f long and If wide at the centie 

(2) At the base of the cumenl years shoot is a cone which 
is still gieen and soft with the exception of the tips, of the scales 
which are brown and moo iy Iheseconea ue almost sphetical oi 
«hoit ovate (in the specimens befoie me) Iheyaie If long and 
If" broad 

(3) At the base of the shoot which bears (2) at its evtiemity 

is a large cone I he sc lies aie hi own anl ue hud an l wooly 
These cones aie 3 ~ 4 long ml 2 Inoil t id more oi less 

ovate in shape lhey will open and shod their seeds in M ly 

(4) The empty cones whose see 1 was shed last Aliy Most 
mV fall £tp,od the tiees during the pieaent hot weather 

I have-before me a branch which beais cones (1) (2) and (3 , 
and one twig on it bears all ttuee but (2) has withered I have 
not yet seen a twig healing perfect specimens of cones (l) to 
(3), but those with cones of vltern \te yeais aie found m all direct 
tions i e, cones (1) and (6) or (2) and (4) Apparently any 
particular twig only bears fertile cones m alternate jearo The cone 
is situated at the extremity of the shoot of the year 1 he next 
years shoot springs from below the base of this cone an! pushes it 
on one side by its gioyth 
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I give below a diagram of the twig before me, omitting the 
f-ide branches.’ 1 

According to Kanji Lai’s Flora oj the School Circle the chil 
(called chir in that Circle.— Don. Ed.) flowers in February—April, 
and the seeds are shed in October next year. In this Division 
(Kangra) the seed falls from the cones in May. 

Camp, April 3 rd. E. M. Coventry. 


The Monophlebus Scale Insect in the Sheri Sal Forests. 

In his excellent “Notes on a tour through the Kheri Division, 
Oudh,” in the May number of the Indian Forester , H. J. makes 
some remarks anent the dying back of the young sal saplings for 
some years after firct germination from the seed. He also alludes 
to the periodic drying up and replacement of the leading shoot 
by extra vigorous side-shoots. 

H. J. goes carefully through the possible causes of these two 
serious drawbacks to rapid regeneration and gradually eliminates 
clear and forceful reasoning the many reasons to - which such 
might be attributed. Suppression from want of sufficient diiect 
sunlight, failure to tap the permanent water-supply and conse¬ 
quent scorching by the dry winds of the hot season, frost, fires, 
grazing and injuries by men and other mammals—all are dealt 
with in turn and repudiated as unsatisfactory, since in every case 
examples where these causes could not be attributed are to 
be found in the areas under consideration. There remain insect 
attacks. The writer of the note says: “ The scale insect swarms in 
the sal forest at certain times of the year, but so far no connection 
has been proved between its ravages and this habit of the sal tree. 
Common as it is, it is hardly credible that this insect should be 
so universal that no part of the foreht should ever be left 
undamaged by it.” 

The scale insect here alluded to I take to be the Monophlebua 
So common during the last few years in the Siwalik sal foYests. 
I would therefore draw the attention of H. J to the note upon 
this insect in ‘Departmental Notes on Insects that Affect Forestry,* 
No. 1, p. 140 (as also to pp. 274-275 of the present number). 
It is there distinctly stated that the drying up of leading shoots 
and dying down of saplings and the drying up of twigs and 
smaller branches upon old trees is attributed to this scales. Since 
the observations were made upon which that note was writtten 
the writer has bad the opportunity of spending a month in 
the Dun Forests in April, May (1902), the ‘period when this 
scale’s attack culminates ; and anyone who has done this once in a 
year when the infestation is particularly severe will have little 
doubt as to the cause of the dying of young trees or drying np of 


* We regret that we are unable to reproduce this diagram, but it appears to 
, carry out Mr. Coventry’s contention.—H on. Ed. , 
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leading shoots. When one remembers that from early in February 
on to the end of April the scales confine themselves entirely first 
to the young twigs, subsequently moving down, as they increase 
in size, on to the older ones, or in the case of a sapling shifting 
lower down the shoot, and that during the whole of this period 
they are continually tapping the twig, branch, or shoot, one can 
scarcely be surprised at these latter drying up. If H. J. systema¬ 
tically bled the leader of a healthy sal sapling, through the months 
when it was starting the new growth of the year and was full of 
sap, he would not be surprised at the top dying. And yet this is 
just what is taking place in the forest under the action of the 
scales. Further, the insects excrete during the whole of this 
period large quantities of a sugary material, which coats leaves, 
twigs, branches and shoots with a film which dries like varnish 
under the sun’s rays, clogging up the stomata and pores, and 
thus interfering with respiration. The photograph depicted here 
is one of a young sapling taken by Mr. Milward in April 1901, 
when we were inspecting the scale attack in the Sabhhawala forest 
in the Dun. It shows the fully developed scale insect (over half 
an inch in length, oval, thick and fleshy) clustered in a serried 
mass for several inches on the lower part of the leading shoot. 
{Sarlier in the year the eoccids would have been found near the 
summit. As they increased in size they moved down to the lower 
portion of the leader. The shoot thus dries up from the top 
downward. Mr. E. M. Coventry has noticed this to occur in the 
K&lesar forest on the western bank of the Jumna River, (vide D. 
N 1, 140). I would not however be understood to make the 
sweeping statement that the scale is the sole cause for the lamen¬ 
table state of aflf virs in these sal forests. We lequiie a careful series 
of expei imeuts to be carried out on sample plots through a number 
of years before such a statement could be made. The damage 
may however be entirely due to insects nevertheless. In the Dun 
the scale is apparently at times accompanied by another serious 
pest. This is a looper caterpillar, the larva of Boarmia selenaria, 
a moth of the family Geometridce. It is a large caterpillar, which 
attains its full growth at the end of April. It spends several weeks 
feeding upon the sal, and is excessively voracious, eating down 
leaves, inflorescences, and all the green shoots of the year. I have 
seen young saplings from which every particle of green had been 
devoured, and this just after they had developed their spring foliage. 
Mr. Milward and the writer noted in 1901 that in a number of 
instances the scale and looper were present on the tree in about 
equal numbers. In the photograph these looper caterpillars will 
seen at the top of the sapling from which they had stiipped 
pearly all the green growth. At the time the photograph was 
taken they were engaged in eating down the remaining green 
shoots on the young tree. Young saplings attacked in this way 
by these two pests in the spring growing season were found, on 
being visited in the following September, standing black and 
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gaunt in the forest ; the complete defoliation and heavy tapping 
to which they had been subjected in the spring had so reduced 
their vitality that they were quite unable to produce a second 
flash As a result of that severe attack of these two insects many 
young saplings undoubtedly died down. As neither of these pests 
attack the loots so far as we at present know, these latter would 
remain unaffected, and the succeeding year would send up a fresh 
shoot. Further study will, I believe, show that this looper has a 
second or rains generation in the year which attacks the second 
flush of leaves. We believe that the Boarmia is present in the 
Kheri sal forests In Hampson’s Moths in the Fauna series its 
distribution is given as general throughout India. With refer¬ 
ence to the adaptability of spreading possessed by this scale I 
may add that each of the fat white insects, which are the females, 
is capable of laying over 400 eggs* (475 is the largest number 
yet counted as laid by one insect). With such remarkable powers 
of reproducing itself it is scarcely surprising that in favourable 
seasons it swarms in such large numbers. 

From the above remarks I think it will be considered as more 
than possible that the state of the young sal in the Kheri forests 
may be due to insect attacks. A few dry years, whilst lowering 
perhaps the vitality of the tree, would favour the increase of its 
insect aggressors. 

This question, whilst being a most interesting one scientifically, 
is at the same time one of such sylvicultural importance that we 
trust divisional officers in charge of the N. W. Sal areas will look 
at it from the point of view to which H. J. has diawn attention 
and study the action of these two pasts both generally over their 
whole forests and more closely in small specially selected areas. 


Grass for Paper Manufacture. 

Major Prain, I.M.S., has very kindly identified for us the 
grasses alluded to by M, G-. Thompson in his letter in the last 
(June) number of the Magazine. 

The one resembling sabai or bbabar grass (Ischcemvm 
angustifolmm) is Penninetum Alopecurus Stend. The Bengal 
Paper Mills Company have reported it to be equal to average 
tiahebgunge sabai grass. 

The second grass sent, which Mr. Thompson thinks might 
form a useful fodder grass, Major Prain has identified as Poepaium 
- eerobiculatum Linn. var. Kora* 

These grasses would seem to be both worthy of attention with 
a view to their inclusion amongst the exploitable minor products 
of the areas over which they grow. 

* Fide Departmental Notes on Insects that Affect Forestry, No, 2, p. 818. ‘ 
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THE BOARD OF SCIENTIFIC ADVICE. 


Ill-OFFICIAL, PAPERS AND INTELLIGENCE. 


The Board of Scientific Advice, 

Perhaps one of the most important depaitures in the line of 
Scientific and Economic Research made by the Government of 
India is the formation of the Hoard of Scientific Advice. 

Ihe following extracts from the Resolution No. 22, General, of 
the Government of India, R.and A. Dept,, dated 28th August 1902, 
whilst proving of interest to our readers, should undoubtedly be 
recorded in our pages. 

The organisation and work of the Indian Agricultural and 
Scientific Departments prior to 1897 have been fully described 
in the important series of resolutions which issued in that year, 
and specially in the fourth and fifth resolutions of the series. These 
contain a clear exposition of the policy of the Government of 
India in establishing departments of scientific research to promote 
the industries of the country and investigate its undeveloped 
resources, and they describe the means adopted to give effect to 
that policy. They further show how undue prominence had been 
given in the past to pure science, to the neglect of its economic 
application, and they affirm the necessity of extending the 
economic side of enquiry, and of co-ordinating the labours of the 
different departments on the basis of a well-considered working 
plan. 

The policy laid down in these resolutions has been steadily 
pursued, though its development has been retarded by an un¬ 
favourable cycle of seasons, which seriously affected the financial 
resources of the Government of India. To the Geological Depart¬ 
ment two practical mining experts have been added, while each 
year a portion of the scientific staff devote themselves to enquiries 
connected with the mineral resources of India. A cryptogamio 
botanist has been appointed, whose special duty it is to study the 
fungoid diseases of agricultural staples, such as rust in wheat, 
which eauaes «uch serious and 'widespread loss in the country. 
In Madras a botanist has been permanently entertained, whose 
attention will be mainly devoted to economic enquiry. And of 
late years the attention of the officers of the Botanic Survey has 
been more and more directed to questions of practical importance 
to the country. The establishment of the Reporter on Economic 
Products has been strengthened, and a Curator with special qualw 
fications as an economic chemist has been added to it and provided 
with a laboratory, -while * one agricultural chemist pursues his 
enquiries at Debra Dun, and,it is proposed to procure another foe 
Madras." An entomologist has for some time past been added to 
the staff of the Indian Museum ;a specially qualified forest officer 
has been .deputed for investigation ,of the insect pests, which 



THE BOARD OF SCIEN1IFIC ADVICE. 


281 


devastate the forests, while the Secretary of State has been asked 
to secure the services of a skilled entomologist in order to 
conduct similar enquiries in connection with the agricultural and 
industrial staples of India. 

The Government of India now desire to provide, as far as 
possible, for that co-ordination of scientific enquiry which the 
development of the machinery of the various departments has 
rendered more than ever essential .. 

The subject has received the careful consideration of the 
Governor-General in Council, and he has arrived at the conclusion 
that a central authority is needed to ensure that the work of 
scientific reseaich is distributed to the best advantage, that each 
investigator confines his lesearches to the subject with which he 
is most capable of dealing, and that energy is not dissipated by 
the useless duplication of enquiries or misdirected by a lack of 
inter-departmental co-operation. The various departments 
of science are not self-contained, but closely interlinked. 
Agriculture needs the aid of botany, botany the assistance of 
geology, geology of chemistry, and an endeavour should be made 
to combine the different departments in a system of mutual 
assistance. The Governor-General in Council has no wish to 
imply that there has been any disposition on the part of one 
department to hold itself aloof from another. But the institution, 
of an authorised scheme of mutual assistance will result in a 
closer co-operation for the purposes of effective research, than 
has been possible in the past. 

A further reason exists for the constitution of a central 
advisory authority. Though greater prominence has been given 
in recent years to the practical or economic side of enquiry, its 
importance is not even yet always adequately recognised. The 
Government of India fully realise the great value of the woik 
effected in the past by their scientific departments, in the shape 
of scientific exploration and systematic work, and they recognise 
that such enquiries must necessarily precede any attempts towards 
the solution of more practical problems. But in those depart¬ 
ments there has been a not unnatural tendency to give the 
claims of abstract science precedence over the more practically 
important demands of economic or applied science. In making 
these remai k«, the Governor-General in Council has no deBire 
to underrate the importance of original research for purely 
scientific objects, or to assert that the practical application of 
science should be the sole aim of technical departments. It is 
his wish that the high reputation which has been gained by 
more than one branch of scientific work in India should be 
maintained, and that the Indian departments should retain touch 
with scientific progress in Europe and America. But in view 
of the fact that the Indian Government own the largest lauded 
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estate in the world, that the prosperity of the country is at 
piesent mainly dependent upon agriculture, that its economic and 
industrial resources have been veiy impeifectly exploitd, and 
that the funds available lor scientific woik aie limited, ihe 
importance of practical reseaich is pre-eminent, and a cential 
authority, which can speak with knowledge upon scientific 
questions, will be in a position to enforce the repeated declarations 
of the Government of India on the subject. 

The Governor-General in Council proposes theiefore to 
constitute a Heard of Scientific Advice comprising the heads of 
the Meteoiologieal, Geological, Botanical, Forest, Survey, Agri¬ 
cultural and Veterinary Departments, together with such other 
scientific authorities as may from time time be invited by the 
Government of India to seive upon it. These latter will include 
scientific officers in the service of the Imperial and Provincial 
Governments, whose special attainments lender their assistance 
desirable. The Government of India hope that the Trustees of 
the Indian Museum, who as custodians of the National Scientific 
Collections have always shown an active interest m the prosecu¬ 
tion of scientific work, will associate themselves with the scheme, 
and they will be addiessed separately on the subject. The 
Secretary to the Government of India in the Department of 
lie venue and Agriculture, to which the scientific departments 
concerned are administratively subordinate, will be ex-officio Presi¬ 
dent of the Board, and the Secretary to the Board will be selected, 
subject to the approval of Government, by the Board from 
amongst its members. The Board will review and advise generally 
upon the operations of the departments, with due attention to 
the economic side of their work, and will serve as a referee in 
all matters connected with the organisation of scientific enquiry 
in this country. It will annually receive and discuss the proposals 
of each departmental head in regard to the programme for 
investigation in his department. In cases where inter-depart- 
mental co-operation is necessary, it will rest with the Boaid to 
advise as to the lines on which mutual assistance should be given 
and the depirtment to which the inquiry should primarily 
appertain Where the proposed investigation falls exclusively 
within the domain of a particular department, the function of the 
Board will be confined to examining and criticising the proposals. 
It is not intended that the directing influence of the Board should 
in any way weaken departmental executive control or responsibi¬ 
lity, and the precise manner in which and the agency by which 
any required information is to be collected or investigation cairied 
out must be left to the beads of the departments concerned. 

The Board will submit annually to Government a general 
programne of research which will embody the proposals of depart¬ 
mental bends in so far as its subjects are to be exclusively dealt 
with in one department, and its own proposals in cases where two 



FOREST FLORA OF BOMBAY. 


283 


or more departments are to co-operate, At the end of the year it 
will submit to Government a brief review of the results obtained 
in all lines of scientific investigation based upon the annual 
departmental reports and upon any. papers published by 
individuals. Generally, the Board will act as an advisory committee 
to the Government oi India and as an intermediary between the 
Government of India and their scientific officers in respect of all 
questions of technical research which are dealt with in the 
Department of Revenue and Agriculture. The Royal Society 
have already heen good enough to offer their aid in farthering 
scientific work in India, and their invaluable advice and assistance 
will be freely invoked by the Board now constituted. 

[Tbe first Annual Report of the Board (for 1002") and the programme of 
work drawn up for the present year (1903) will be considered in subsequent 
isbuoi.—llos. Ed.] 


IV.—REVIEWS. 


Forest Flora of Bombay/ 

The first edition of this work was reviewed in the Indian 
ForeMei' a few months after its publication in 1894, The follow¬ 
ing may he said to b** the chief differences and additions in the 
volume at present before us ;— 

1. A * dictionary 1 of technical words comprising 7 pages. 

2. The recasting of keys in what may be termed the 

* graded * form, 

3. Short notes on distribution outside the Bombay Presi¬ 
dency. 

4. Mention of economic uses and also of biological peculiari¬ 
ties in respect of the more important plants, 

6. The addition of fonr natural orders and several genera. 

6. The consecutive numbering of genera and species. 

In reviewing the present edition we may therefore confine 
ourselves to an examination of the above points since it will he 
unnecessary to touch upon the portion already previously dealt 
with. 

The Dictionary.— This is a welcome addition, hut it is not 
perhaps as full as it might be, tor a certain number of technical 
words appear to have been omitted; the definitions, also, are not, 
in some instances, as clearly expressed as they might have been, 
e.g., of such words as apocarpous, coriaceous, dicecius, saccate, &c. 

The definition given of * acuminate’ would be correct for 

* acumen.’ 

* Trees, Shrubs, and Woody Climbers of the Bombay Residency,” by 
W. A. Talbot, F. L, B. (Second edition.) 
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The definition given of * carpel* is likely to lead to confusion. 
Generally an ovary is said to consist of several carpels. This 
sense is implied by the terms ‘ apocarpous,’ ‘ syncarpous,’ ‘ bi- 
carpellary,’ etc., when applied to the ovary. 

A Jrnpo need not have only one stone. In bis definition of 
4 pyrenea* and description of Ilex and Ilicinese (page 87), the 
author admits that a diupe may sometimes have several stones. 

4 Palmate’ and * digitate’ are scarcely synonymous. 

Vie Keys. —The present form was recommende 1 by the writer 
of the ptevious Indian Forest&r review, and it is gratifying to note 
that the author has acted upon that recommendation. Not only 
in this respect, but owing to a much larger number of characters 
having been incorporated in the keys, they have been improved 
out of all recognition, and should now prove very useful in 
identifying plants. It is a pity that more care was not taken 
in the revision of the proofs of the ‘graded’ keys given on pages 
1, 71, 123, 174, 205,301, 315, 325 (first part) and 338, as they 
are to some extent unintelligible owing to irregularities in their 
printing. 

Distribution outside the Presidency.— In a flora entitled, and 
intended to he, a local one the distribution of the trees and plants 
mentioned should, we think, be strictly confined to the aiea 
described. We cannot but consider it a mistake to endeavour to 
trace their distribution beyond these limits. In so doing the 
flora loses its individuality, and instead of being an exceedingly 
useful and coriect local one, proving a valuable reference book 
for the locality treated, it runs the risk of becoming a very 
incomplete flora of the larger area referred to. For instance, the 
distribution of the following appear to need some alteration or 
revision : Mmrua a^enaria, Euryn japunicu, Kydia calcium, 
Baled superba, Acacia ehurnia, Ritbns lasiooavpua, Melastoma 
mai aba thrum m, Jnsminvm nvborcecens, Leptadenia reticulata , 
Gmelina arhorea , Streblus neper, Ficus glonw'ata, Phoenix 
acaulis, to mention a few. 

Again, since distribution outside the Presidency baa been 
attempted, we would point out that no remarks under this bead 
are made as to the range of such trees as Lagerstrcemin parvifiora , 
Hymenodictyon excel sum, Galobopn gigantea, Lyciwm euro- 
pcenm, Mncarnnga indica, Sapium inUgrie , which are common 
. in other provinces. The distribution of Tiliacora racemosa 
appears to have been omitted. 

Economical and Biologica\ Notes, —These have greatly 
enhanced the value of the work, and are a most welcome addition. 

Additional Natural Orders , etc. —The natural orders added 
to the work are— 
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6. Violacete. 72. Aristolochiaeese. 73. Piperacese. 8G. 
Pandanaceae —none of any great importance, except perhaps 
the last named. 

Consecutive Nirntbcring of Genera and Species .—The omis¬ 
sion of this numbering in the first edition was probably due to an 
oversight. The numbers will be found of great help for reference, 
especially in the case of the geneia. 

Miscellaneous Remarks .—Page 22. “Chenapodiales” should 

be “ Chenopodiales. 

Page 2 Under Clematis qonriana, we read—“ Flowers small, 
3-5in.” Evidently the decimal points have been missed out. 

‘ Lenticellate ’ would perhaps be the proper word in place of 
•lenticular’ under Enouymus on page 88. 

In the keys given on pages 122, 123, 135 and elsewhere is 
found the expression '• trifoliate leaves.” The correct terminology 
is, we believe, “tiifoliolate.” 

Should a future edition be required, the author would be 
doing a great service to his readep^lf the spelling of the 
vernacular names were punctuated so* that their correct pronun¬ 
ciation might be facihted for readeis both m and outside the 
Presidency. ^+*** ¥ '*' 

Having matjsr'Tfieabove few remarks upon the additions to 
the second edition of Mr. Talbot’s excellent work, we have nothing 
but praise to give the author of this extremely useful handbook, 
and we congratulate the Presidency on having such a valuable 
vade mecum to turn to. We cannot but commend the example 
to the Provinces in India still destitute of local floras. 


The Forest Flora of New South “Wales-* 

This is the first part of a work issued at the cost and under the 
auspices of the Forest Department of New South Wales The 
object of the work is, as the author's preface states, to depict the 
botnnical characters of each tree anil to furnish all the available 
information in regard to it. As there are about four hundred and 
fifty trees in New South Wales, it will be gathered that the 
undertaking is not a light one. To judge from part I, however, 
the task which Mr. Maiden has set himself to do is likely do be 
thoroughly well done. Part I is of quarto size and contains 
four clearly drawn full-page plates with floral dissections of 
Grevillea robusta A. Cunn., Ficus vuhiginosa Dest., Syncarpia 
lamifolia Sen and Pittaspornvn phitlyrutoides D. C. Thirty-two 
pages of letterpress are devoted to those four plates. Each 
species has a full but simple botanical description of the genus, 

__ - ... i n—- i-.— ,r - . . .— .. ■■■ mu ww* *m m .^^i p i ■ 

# By ft, IT. Maiden, Director of the Botanic Wardens, Sydney. Part 1,JL9(M 
pp, 1—32, pi. 4, (Hyilnoy: William Applegate Gullick.) Price 1«, per part. 
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followed by a similar description of the Rpecies. The derivation of 
thejhotanioal name and the English and aboriginal names are then 
discussed. Then come the botanical synonyms followed bv 
general remarks on the foliage, flowers, fruit, fibre, etc. Special 
attention is given to the timber, its appearance, qualities, uses, anil 
exudations. The'description of each species ends with remarks on its 
height, its distribution, habitat, and mode of propogation. Forest 
officers familiar with the forest floras of Brandis and of Kurv, may 
find the title of Mr. Maiden’s work somewhat misleading, as though 
full and excellent descriptions of individual species of forest trees 
in New South Wales are given, they are not being published in 
the order of the Genera Plantarum, Mr. Maiden’s flora is more 
akin to the Flora Sylvatiaa of Beddome, with however more detailed 
descriptions than are given in the latter work. Botanists who have 
had experience of the production of a work of a similar nature to 
Mr. Maiden’s need no reminding that one must figure a plant 
when one can, not when one would. Doubtless Mr. Maiden will 
complete his work when all the plates and descriptions have been 
finished by furnishing a synopsis of the orders and keys to the 
genera and species. The work should prove of great value in 
stimulating interest in the forest resources of New South Wales, 
and is one which the Indian Forest Officer who desires to keep 
abreast with the advances of Forestry in other countries cannot 
afford to neglect. 


Indian Museum Notes, Volume V, Number 3. 

The third number of Volume V of ‘ Indian Museum Notes’ has 
been recently issued under the editorship of the late Mr. de 
NicSville and contains a large amount of information concerning 
insects of the Indian region, especially with reference to thoj,e 
destructive to crops. This number opens with a series of original 
communications, four descriptive of insects new to science and one 
summarising the information with regard to pests of sugarcane in 
India. The latter subject is also dealt with in one of the later 
sections on crop pests, and these two papers together bring this 
important subject up to date. 

The remaining and larger part of the number deals with 
insect pests of the more important crops. 

It is perhaps unfortunate that the first section should deal 
with Forest pests, as it would seem more natural to confine this 
subject to Mr. fStebbing’s Departmental Notes on Insects that Affect 
Forestry,* reserving Indian Museum Notes’ for scientific descrip¬ 
tions of new Indian species, crop pests and miscellaneous insects. 

The crop pests are treated under their food-plants, so that 
the information is readily found and is easily attainable by 


# This will he done in future. —Uon. ISd. 
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those interested in particular crops. The section headings comp¬ 
rise fruit trees, plants, vegetables, cereals and crops, indigo, 
sugarcane, cotton, opium and tea, and there are two final 
sections, one dealing with the insects found in the Calcutta water- 
supply and the Colombo Lake, the other with a tineid moth attack¬ 
ing blankets. The most important sections deal with pests of 
sugarcane and indigo, and these deserve the careful attention 
of those engaged in the cultivation of these plants. Sugarcane 
planters in particular will evidently have to devote very careful 
attention to the methods of treatment of their pests. It is useful 
to know what insects attack all important crops, but this know¬ 
ledge is only of real economic value when it enables the pests to 
be satisfactorily dealt with. This has been recognised in other 
parts of the world, where practical remedies are now in use, and 
there would appear to be the same necessity for dealing with these 
pests in India as elsewhere. Successful planters will be those 
who realise this fact, and make themselves masters of practical 
methods of spraying and otherwise preserving their crops. 

As in preceding numbers of 1 Indian Museum Notes,’ a mass of 
scientific information is here collected, but a greater feature 
consists in the attention given to remedial measures. This would 
be expected fiom the hand of the late Mr. de Nieeville, and this 
number represents the last piece of woik carried out by him 
before his death. Throughout, the work is sound and excellent, 
and the great advance made will stand as a memorial to its editor. 
We commend it to the attention of all who are interested iu 
agriculture in this country, with $he assurance that much practi¬ 
cal and scientific information may be obtained from its pages. 


V.-faHIKAR AND TRAVEL- 


England to Burma via Canada* Japan and China- 

The crowded ‘ Special’ from town, bearing the passengers for 
one of the enormous Atlantic liners and a Canadian steamer, has 
just airived at the wharf along side which the steamers are lying, 
and rapidly disgorges its living freight and baggage. The 
quay is soon overcrowdedj with difficulty passengers strive to 
direct porters with their coveted belongings to the proper ship: 
rapidly the gangways and the deck of the Canadian ship 
become almost impassable. Indignant and perepiring jjorters 
carrying huge trunks and boxes endeavour to force a way 
up the gangways. An agitated and somewhat corpulent lady 
remembers when wedged half*-way up the thronged gangway 
that she has left her umbrella in the train, and vainly strives to 
retrace her steps. Once on deck matters are little improved: 
it is eiowded to suffocation with heated passengers, emigrants* 
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stcwmds, visitors, and those loying friends who ‘ kind only to 
beoiuel’ refuse to leave the traveller till the last moment. 
Meanwhile practised hands are quickly transferring the heavy 
luggage to the holds and, considering the quantity to be shiited, 
in an incredibly slioit space of time the booming of the foghorn 
gives notice of immediate depaiture, and shortly aftciwaids the 
bhip swings free from hei moorings. And a hat a ship! When about 
ten days previously l bad eudeavoured to purchase passage tickets 
by one of the floating palaces to New Yoik sailing in about twelve 
days’ time, the agent met me with an incredulous stare “Why,” 
he gasped, *• I doubt, Sir. if you can get across the Atlantic for the 
next three months. All passages are taken. Captain’s cabins, 
steward’s cabins, everything is booked for at least thtee months. 
What with the ordinary autumn tiaffic and the Coronation as well, 
all the boats are absolutely ciammed.” “ But,” I said persuasively, 
“ I must have a passage about this date in order to connect with 
the steamer for Japan.” “Well,” he said, “your only chance is to 
get an outside liner to Canada, although 1 doubt if you will 
get even that However, I'll do my best for you.” He 
succeeded, and it was in this way that I found myself standing 
on the upper deck which formed the limited accommodation for 
upwards of 100 first class passengers. The ship was a large one 
as far as tonnage went, aDd its usual vocation was to carry cattle. 
On this occasion, however, apart from the 1st class passengers, 
she was carrying some 1,200 emigrants : and gazing at this 
pitiful crowd of ill-clad, dirty and disreputable-looking humanity, 
disgorged no doubt from the slums of many continental cities, 
for almost all races from Europe seemed represented in that motley 
crew, I fell to wondering what poor Canada had done that these 
apparent outcasts, this rna^ of human flotsam and jetsam, should 
be Hung helpless on her shoies. Could she indeed from such 
doubbful-lookiug material mould useful and law-abiding citizens ? 

The steamer had little accommodation for the passengers: 
a small shaped smoking room for the men, but nothiug for 
the ladies. As the dining saloon could only accommodate half 
the passengers at a time, there was a continuous run of meals, 
hence the ladies could seldom have the meagre accommodation 
it afforded. There was indeed ‘a ladies lounge,’ one small bench 
at the bottom of a dark gangway. The food was execreable and 
was served through a small hatch into the saloon. The stewards 
crowded and hustled round this small aperture, one bawling 
perhaps ‘ bean? for the Captain,’ another f kidneys for a lady, ‘ three 
cauliflowers and a ham,’, and so on. The cook’s galley occupied a 
prominent position on our limited promenade deck, and from it 
at all hours would arise a delicious fragrance of frying onions, 
recalling the happy Spain of their origin, and, alas, with the 
motion „ of the ship recalling things we would have fain left 
undisturbed 1 The gloomy skies and heavy seas of the N. Atlantic 
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were not much conducive to gaiety, but we formed nevertheless 
a pleasant litte coterie in the smoking room; but l could not 
help commiserating the helpless ladies, many of them mission- 
aiies who, too ill to stop below, could get but scanty shelter 
from the showers of spray and piercing winds that constantly 
swept the exposed decks, 

But the smoking room was hardly the place for ladies; th^re 
were one or two whose language and manners hardly indicated 
a high state of breeding. One, a short, puffy and enormously 
stout man, whose capacity for whiskey appeared to be limited 
only by the volume indicated by his bulk, would sleep off the 
effects of his potations on the smoking room couches. I can see 
him now, the fleshy amplitude of his sides hanging m heavy 
pendulous flaps; with each stertorous breath he exhales on the 
alieadj overladen air thick vapours of whiskey, until soon, with 
alarming choked gurglings, he struggles Suddenly to consciousness 
again only to murmar weakly for moie whiskey. The passengers 
were, however, generally speaking, a very pleasant lot. From 
one gentleman whp was returning to Minneapolis after a visit 
to his old home (Holland I think he said) I gleaned much 
interesting information. He was one of those valuable citizens 
to whom the United States must be largely indebted for their 
wonderful and rapid progress: men whose concentrated energies 
are devoted to the welfare and expansion of the particular 
cities they live in, and who exhibit an absorbing interest 
in the country of their adoption. He was never tired of 
dilating on the progress of Minneapolis, its institutions, buildings, 
railways, trade and general prosperity. He was a type, and a good 
type, and the wonderful rhe and growth of the great citieB of 
America must, I think, be greatly due to such men. It 
seemed that Minneapolis had taken for its motto ‘The best of 
everything,’ and in pursuance of this lofty ideal it had not 
unnaturally advanced with great rapidity till the city occupied 
its present proud position. In such minor things as fruit, for 
instance, exhaustive experiments had been made until the best 
apple, the best pear, and so on had been obtained For a long time 
there had been a determined rivalry with the adjacent city of St. 
Paul, but Minneapolis, true to its motto, got * the best’ of St. Paul. 
One day the gentleman from Minneapolis said quaintly “ I 
wonder whether I shall be your table or your chair ” ? I 
looked at him enquiringly. f '0h, you know,” he said, 
“ when Goethe wanted any artiole of furniture he used to ‘writeup? 
one of the leading citizens, and with the money so obtained buy 
what he required, so he would afterwards, pointing perhaps to a 
fat burgomAster or whoever it might be), say, there goes my 
tahle, or four poster, or whatnot.” I hod then no intention of‘writing 
up' the gentleman from Minneapolis, so could r.ot tell him what 
particular form of furniture he might assume. As we neared 



290 ENGLAND TO BURMA VIA CANADA, JAPAN AND CHINA. 


Labrador and Newfoundland considerable anxiety was exhibited 
regarding the possible meeting of icebergs, a passing ship having 
signalled that she had seen several. Heavy fogs and tne awe¬ 
inspiring muffled booming of the foghorn at frequent intervals 
created an additional sense of insecurity. The possibility of 
meeting one of these irresponsible icy wanderers of the deep in 
the fog, or at night, was the subject of much gloomy speculation. 

However we only sighted one during the day, far away on the 
horizon, with a suitable foreground of 4 blowing 5 whales. 

Parsing safely through the Straits of Belle Isle, and then 
going by the Island of Anticosti, the Gulf of St. Lawrence is 
entered. Steaming up the River St. Lawrence is the most pleasant 
part of the journey, land is seen on both sides, and nearing Quebec 
the picturesque villages and farms, and the quaint little churches, 
dotted at frequent intervals over the landscape, form an agreeable 
change from the dull seascapes of the Atlantic. Quebec is 
one of the quaintest old-world towns imaginable, and the old- 
fashioned Caliche is still a familiar sight in the streets The falls 
of Montmorency can be seen as the ship enters Quebec, as also 
the Chateau Frontenac, au imposing building of Norman design 
which is one of the hotels of the Canadian Pacific Railway 
Company. With what eager haste we ascended the hill and 
entered its hospitable portals for a luncheon after many 4 Banyan ’ 
days 1 

A few hours in the steamer from Quebec, and Montreal is 
reached, a city of magnitude with many fine buildings and an 
excellent club, equal in its cuisine and appointments to a good 
London one. 

From Montreal three of us took the night mail for Toronto en 
route for the Niagara Falls, and 1 had my first experience of the 
wonderful railway cars of the country. As you enter these cars 
yon are so struck by the luxurious magnificence, so ostentatiously 
apparent, that you do not stop to consider if the comfort is real. 

A palatially carved, decorated and upholstered drawing-room 
by day is converted by great ingenuity into a sleeping car by 
night. At one end is a smoking room and lavatory for men, 
whilst at the other is the lavatory for ladies. The sleeping berths 
are constructed eaoh to hold two j there is a row of upper and 
lower berths on either side of the'car. When made np for the night, 
heavy tapestry cnrtains hooked down the middle screen the berths; 
you enter an upper or lower berth by unhooking your share of 
hooks, leaving the others undisturbed, But here comes the diffi¬ 
culty —you have to dress and undress in bed / On this occasion 
I had an upper berth, whilst the lower was occupied by a man and 
his wife I shall nob reftdily forget the following morning. I 
had retired- late* the smoking-room proving attractive, mien I 
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awoke, I peered cautiously thiough the curtains, and found to my 
dismay that all the other beiths had been put up for the day, and 
the passengers were all diessed and seated in the cushioned 
lounges into which the sleeping berths had been transformed. The 
Indies did not look as if ihey had diessed in bed ! I proceeded to 
dress as hastily as possible, and having succeeded m scrambling 
into a ceitain quantity of clothing I screwed up my resolution to 
descend from my beith I gently unhooked the cm tains and 
stole a glance to see if the ladder to descend was handy; it was 
nowhere to be seen, nor was Sambo, the conductor. I listened ; 
there was a buzz of conveisation. I determined to descend the 
best way I could. Gently I protiuded a long leg and began feel¬ 
ing about for something to rest my foot on. It seemed to me the 
conveisation suddenly stopped. I became despeiate, and shooting 
out the other leg made a combined search—it was useless I finally 
diopped to the giound, giabbed up my coat and waistcoat, and 
conscious of my collar waggling loose at the back of my neck, 
fled along the centie of the car to the safe sanctuary of the smok¬ 
ing room. 

From Toronto we went on to Niagara. The Falls are indes- 
ciihahly beautiful—the sight of a lifetime. We crossed the sus¬ 
pension bridge and enteied the United States. Returning via 
Toronto w r e took tiam to North Bay, on the main line between 
Montieal and Vancouver. I regret time did not permit me to 
visit Ottawa, as this is one of the most important timber centres 
in Eastern Canada. Enoimous,, quantities of timber, mostly 
coniferous, are floated down the tnbutaries of the Ottawa 

River to Ottawa, and thence to the St. Lawrence, whence it is 
shipped to England. There ate still immense areas of pine forests 
in Eastern Canada, as also of oak, maple, beech, birch, etc., but 
the supply needs to be inexhaustible, since it is said that England 
imports some £ 22,000,000 worth of timber, mostly coniferous, 
annually. 

Large quantities of pulp and paper are made mostly from 
spruce and poplar The paper is used for newspapers, etc. 

The railway journey across the Canadian Continent is roughly 
made up of three sections — 

(i) Montreal to Winnipeg ... 1,424 miles. 

(ii) Winnipeg to Calgary ... 840 „ 

(hi) Calgary to Vancouver ... 642 „ 

The first section is comprised mainly of cultivation, forest, 
meadow land and lakes, and excellent views are obtained of the 
great Lake Superior, the train passing along its shores for several 
hours. Saw mills and grain elevators are common sights. 

Between Winnipeg and Calgary is the prairie section, and 
the quaint names of several of the stations remind one vividly of 
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those entrancing stories of our earlier days. Porlage la piairie, 
Elkhorn, Red Jacket, Indian Head, Qu’Appelle, Moose Jaw, Swift 
Current, Crowfoot and Medicine Hat: with such names what can 
one think of but Red Indians and scalps and so foith, and one 
actually occasionally sees a hatchet-faced copper-coloured Indian 
of the great Cree nation. 

As a matter of fact the billowy prairie is somewhat mono¬ 
tonous aud disappointing, and we welcome with pleasiue our near 
approach to the third section, the Rocky Mountains and the Selkirk 
Range. The scenery of this portion of the journey is really mag¬ 
nificent and impressive, that of the Selkirks being however even 
moie striking and imposing than the Rockies. There is a continual 
changing panorama of snow-capped mountains and appalling 
precipices, deep gloomy canyons and roaring tonents ; enoirnous 
glaciers are passed, at times the tram in its wondeiful sinuous 
course passes through dense forests of Douglas fii, spiuce, cedar, 
etc., many of the tiees of enoirnous giith and height. Near Rear 
Creek on the slopes of the Selkiiks the railway is protected from 
avalanches by open-work tunnels made of large baulks of timber 
bolted together. Theie are several places to break the journey, 
notably Banff and Glacier; here there are excellent hotels, and 
Swiss guides are obtainable for mountaineering. I was much 
Struck with the natuial leproduction of the pine and fir foiests; 
many areas were passed which had all the appeaiance of successful 
plantations, although from their position it was evident they weie 
natural and not artificial Fire would appear to be the greatest 
difficulty the Government has to cope with, and steps have been 
taken in the direction of fire conservancy. Notices are posted up 
at the railway stations legarding the lighting of fires and burn¬ 
ing of forests, and fines aie the penalties for mflinging the mles. 
As Vancouver is neared, the snow-capped Mt. Baker ("14,000 feeti 
can be seen; gigantic trees and stumps of foieat monaichs aie 
frequently observable as the coast is neared. It is said that some 
of the Douglas firs reach 50 feet in circumference with a height of 
8i>0 feet. The finest forests are along the ooast, and near 
Vancouver a large area of primeval forest has been set apart as a 
park; here I saw e number of uees of enoirnous girth. 

Tau«g-G¥I, 


(To be continued.) 
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Indian Pheasants and their Allies. 

By F. Finn, B A., F Z S. 

(Continued from page 210.) 

Chapter VII. 

THE FRANOOLINS AND SPUR-FOWL. 

The partridges to which the above names are applied form 
two very distinct groups, the spur-fowl in particular being very 
easily lecognizable They are smallish birds, quite partridges in 
size, but with longer tails than partridges usually have, and as they 
sometimes raise these in a folded form, they remind one much at 
such times of small bantam fowls, their resemhlance to these being 
increased by the hare ted skin which, as in fowls, surrounds their 
eyes. The cocks are always quite different in plumage from the 
hens, and have two or three spurs on each leg, the hens having one, 
two or none. 

The birds are perhaps just as much miniature Jungle-fowl as 
Partridges, but they have not the hackle or long tail of the Jungle- 
cocks, so that they may as well be classed with the partridges as 
anywhere else, the various groups of the pheasant family being 
inter-related in such a complex way that it is quite impossible to 
arrange them naturally in a line, so to speak—a difficulty which, 
besets all classifications ’ 

The Spur-fowl are only found in India and Ceylon, three 
species being known; they all keep much to cover and are difficult 
to flush. 

The Red Sppr-fowl. 

Galloperdix spadicea , Blanford, Faun. Brit. Ind Birds, 
Vol, IV., p 106. 

Native names:— Chota juuqli murghi , Hind, in Centra! 
Provinces; chakotri, kokatri, Mahrattas in the Syhadri Range; 
biBtoor, Mahrattas of the Deccan ; sarraoa koti, Tamil; ywra-kodi, 
jitta-kodi, Telugu, 

The general colour of the male of this specie* U chestnut 
the female being mottled black and buff,* the legs and base of the 
bill are red, as well as the naked skin round the eyes. 

The cock is about fourteen inches long, with a six-inch tail, 
and wing exceeding this by half an inch j the bill from gape is an 
inch in length, and the shank nearly twice this. The hen is a 
little smaller. 

This Spur-fowl inhabits the base of the Himalayas in Oudh, 
and is found in the peninsula south of the Indo-Grangetio plain 
wherever the locality is suitable, for it avoids cultivated and open 
country, frequenting hilly forest land. 
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It varies a good deal in plumage, birds from Mount Abu and 
the neighbourhood being paler, especially the female*, in which 
the black pencilling od the back is very scanty, and the ground¬ 
colour pale and greyish. About Matheian and Mahableshwar also 
hen birds are veiy lightly pencilled, although the ground-colour 
is as rich as in typical specimens. 

This bird is shy and often solitary, a great lunner, and seldom 
seen on the wing; the call of the male is said to be well imitated 
by the Mahratta name kokntri, being a kind of crow ; the general 
note is a harsh cackle. It breeds between Februaiy and June, and 
possibly again towards the end of the year; three to seven eggs are 
laid, of a buff or greyish colour. If is good eating in the cold 
weather, but requires hanging a few days. 

The Painted Spur-fowl. 

Oalhperdix lumdata , Blanford, Faun. Brit. Ind, Birds, Vol. 
IV., p. 108. 

Native rames:— Kainqir , Uriya; Askaol , Orissa and Singhhum ; 
Hutka, Gond in Chanda; Kul-koli, Tamil; Jitta-kodi, Telugu. 

This bird is slightly smaller than the last, the male being 
little over a foot in length ; it also shows \eiy little red lound the 
eye. Its colour however makes it easily distinguishable from 
any other partridge-like biid The general colour is chestnut, 
with white black edged spots, the head is speckled with black and 
white, the crown being glossed with green, the shoulders are also 
dark glossy green, the tail is green-black and the breast buff with 
black spots. 

The hen is of a uniform sooty brown, with the head mostly 
chestnut. The bill and feet are dusky in both sexes, not red as in 
the other species. This beautifully-marked bird especially affects 
rocky hills, and is somewhat locally distributed.* It appears not to 
occur at all on the Malabar Coast, nor in North-Western India, nor 
is it found in the Bombay Presidency north of Belgaum, nor 
anywhere noith of the Ganges. Although it occurs in some paits 
of the Red Spur-fowl’s territory, it does not extend so far to the 
west or north. Its breeding season is from March to May, and the 
eggR, whioh are glossy and pale drab in colour, do not exceed five 
in number, 


The Ceylon Spur-fowl. 

Q tlloperiix bicfiloarala , Blanford, Faun. Brit. Ind. Birds 
Vol. IV, p. 109. 

Native name *:—Haban or Suban-kukul'i, Cingalese. In size 
tips bird is intermediate ■ between the last two but has a shorter 
tail than either of them. 

The cock has a speckled appearance, being streaked above 
and on the flanksNvith ^hitaon a black ground; the neck in front 
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is white with black edgings and the breast pure white, the rump is 
chestnut, and there is an intermixture of this colour on the 
shoulders ; the tail and most of the wings are black and the lower 
part of the belly dark brown with pale spots. 

The hen is of a dull chestnut brown, and both sexes hare red 
bills and feet as well as a red space round the eye. 

This is the only Spur-fowl found in Ceylon, and it is confined 
to that island Even there its range is not universal, for it is 
absent from the dry northern portion. Being, like the rest of the 
group, an inveterate skulker, and having a cackling note, it is more 
often heard than seen. It breeds from April to August, the eggs 
being cream-coloured, and usually only four in number. 

The Fran col ins are a numerous group of partridges mostly 
found in Africa; five species are, however, Indian, and these include 
the most widely-spread and best known of our partridges They 
are of the typical partiidge form, with tails of meduim length, and 
no bare skm about the eye. In all the cocks differ from the hens 
either in plumage or by possessing spurs; these are always absent 
in the hens. The Francolins are inclined to affect cultivation, and 
are the best of our partridges for sporting purposes. 

The commonest of all is — 

The Grey Partridge. 

Frnncolinua pondiewianus, Blanford, Faun. Brit. Ind. 
Birds, Vol. IV., p 139. 

Native names Titar, Ram titar, gora titar, safed titar. 
Hind, ichyr, Bengali, Uriya; Qowjal huki , Canarese; kondari , 
Tamil; Kawumu, Telugu; Oussa, and loatuwa, Cingalese. 

Both sexes are alike in colour in this species j the upper parts 
are brown, boldly pencilled with dark-edged, creamy white bars, 
and the lower buff with fine dark transverse pencilling; thfe throat 
is buff surrounded by a broken blackish band, and the outer tail 
feathers chestnut. The bill is dark grey, the eyes dark, and the 
legs dull red. The cock is distinguished from the hen by being 
slightly larger and by having a sharp spur on each leg. 

. The cook is just over a foot long, with the wing nearly six 
inches, and the shank about an inch and a half. 

This bird is found almost all over India, but it avoids 
swamps aud thick forest, and does not usually ascend hills to a 
higher level than 1,500 feet. It is absent from Lower Bengal and 
from the Malabar Coast south of Bombay; and it is not found east 
of India. Westwards, however, it ranges as far as the Persian 
Gulf. It is most abundant where cultivation is interspersed with 
bush jungle, aud its haish shrill call, beginning with single notes, 
and continued in trisyllables, is familiar to every one, for it is as 
well known in townB as in the country * being a favourite eage bird 
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with the Datives. Some of these latter like the note, but the great 
reason for keeping partridges is the sport they afford as fighting 
birds. So pugnacious are they, that I have seen two birds let out 
of their cages near a hiwn which had no idea of “ going to grass,” 
but flew at each other straightway; and they are commonly 
caught by putting out a tame cock in a cage garnished with nooses, 
in which his wild assailants are caught. To make him call and 
challenge them, he is blown upon, an act which excites him to 
the greatest fury Many birds also, at Calcutta at any rate, are 
brought m as mere chicks, and brought up by hand It may be 
such specimens are the very tame ones one sees following their 
owneis like so many little dogs, when let out; but possibly this 
paitrnlge, like the chukor, can be easily tamed when adult. 
Double-spurred birds now and then occur, and are naturally pre- 
feired by the-natives for fighting, but I have never Been such a one. 

For ordinary sporting purposes, amongst Europeans, this 
partridge is not much esteemed; it is hard to flush, being an 
inveterate mnner, and when you have got it is apt to he dry and 
flavourless. The best time to get it in good condition is in the 
early part of the cold weather. It has a very bad reputation as a 
filthy feeder, but both Pea-fowl and Jungle-fowl, when found near 
villages, are not by any means blameless in this respect, so that 
very possibly the humble grey is not so very much worse than his 
betters in this respect. 

The breeding season of this bird is an extended one, for 
while they usually go to nest between February and June, many 
breed a second time between September and November; the eggs 
are biownish white, and six to nine form the clutch. 

The Swamp Partridge. 

Fmncol^nuB gidana, Blanford* Faun. Brit. Ind. Birds, Yol 
IV., p. 141. 

Native names Kkyr, Raijfth, Bengali ; Ko%, Koew, 

Assamese; Bhil tiinr of the Cacharis. Formerly sometimes 
erroneously called the Chukore* 

This species is easily distinguished from most of our partridges 
by ite lhsrge size and comparatively long legs; as in the last species, 
the sexes are alike in plumage, but the cock is easily distinguish¬ 
able by his spurs, The upper plumage ib brown barred with buff, 
and the outer tail feathers chestnut, as in the grey partridge; hut 
the throat is bright rust-red, and the rest of the underparts brown 
longitudinally streaked with white, so that the effect is very 
different. The bill is blackish, the eyes dark, and the legs dull red* 

The cock of this species,'which is a little larger than the ben, 
will measure fifteen inches, though his tail is only a little over 
four; the whig is mere than seven inches, and the shank 
jiwasnees two and a quarter,. 
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The Swamp Partridge, as its name implies, has a quite 
different habitat from our other species, affecting high grass and 
cane-brakes near the edges of rivers and jheels, though it will 
come into cultivation to feed. It haunts the alluvial plains of the 
Ganges and Brahmaputra, extending from Pilibhit to the ex¬ 
tremity of Assam and Cachar, and even occurs occasionally on the 
Khasi plateau; it is, however, absent from the Sundarbans. Very 
little is known about its breeding, but on two occasions five eggs 
belonging to the species have been taken in April; they werq 
cream coloured and slightly speckled. 

Owing to the localities which it frequents, the Swamp 
Partridge is usually shot from elephants ; but Dr. Blanford states 
that he has shot it on foot near Colgong, in grass only three or four 
feet high. He states that it much resembles the common grey 
partridge in its edible qualities, as it also does in its call; and it 
is equally pugnacious. Mr. Hume, in the ‘Game Birds of India,’ 
falls foul of his artist for representing this species standing in 
water like a wading-bird. No doubt the draughtsman represented 
it thus in ignorance; but it would be interesting to know if this, 
one of the very few swamp-haunting birds in the Pheasant family, 
ever does go voluntarily into water in the wild state. The keeper 
of the aviary in which this species was confined in the London 
Zoo told me that he had seen it standing in water, and the white¬ 
winged Pheasant {Phahianua principalis) which inhibits the 
Bala-Morghab river’s reed-beds, is known not only to wade but to 
swim, if necessary. 

The Black Partridge. 

Francolinm vulgaris, Blanford, Faun., Brit.- Ind. Birds, Vol.‘ 
IV., p. 135. 

Native namps :—Kala titar, Hind., Kais-titar (the female) 
Nepal; I'eira, Garhwal; Viembi of the Manipuris. 

In this species the cock is spurred, and his plumage differs 
conspicuously from that of the female. His general colour is 
black with a long white patch on each side of the face, large 
white spots along the sides, and close white bauing on the • lower 
part of the back and the tail. There is a chestnut collar round 
the neck, and a patch of the same colour under the tail; the 
shoulders and most of the wingtf are brown marked with buff, the 
markings following the edge of the feather; the quills are barred' 
with buff. The belly is pale chestnut marked with white; the 
crown streaked light and dark brown. 

The hen is somewhat like the cock above, but the barring ofthq 
back and tail is coarser, and b$pwn aod buff instead of black and 
ybite. She shows no black on the head or below, and no chest¬ 
nut ou the neck except at the back. She has the eyebrows and 
sides of the head.buff, the throat nearly white, and the red; of the, 
lower parts buff irregularly pencilled with brown. 1 
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Young cocks are more spotted with white than the old birds, 
and young hens also are spotted on the breast, not pencilled like 
old ones. 

The bill is black in the cock and dark brown in the hen; the 
eyes dark and the legs orange-red in both sexes. 

The sexes both vary in size, but the cocks are the largest; 
One will measure about thirteen and a half inches, with the tail 
four inches and the wing just over six; the shank about two. 

The Black Partridge with us inhabits Northern India from 
Sind to Manipur; its southern boundary runs south of Cutch and 
north of Kattywar, and thence to the Chilka Lake in Orissa. 
To the northward it ascends the outer slopes of the Himalayas, 
following the river valleys to about five thousand feet; Manipur 
is its eastern and southern limit, but it has a wide range to the 
west of India, ranging thiough Persia and Asia Minor even to 
Cyprus. It formerly inhabited Greece, Italy, Sicily and Spain, 
and appears to have been the bird known to the Greeks and 
Romans as Atlagen , and was much esteemed for the table. It has, 
however, become extinct in these western countries, and is 
evidently a bird which needs careful preservation. This it well 
deserves, as it is an excellent sporting bird, and very good eating ; 
in fact, one of the most desirable of all partridges Its strong¬ 
hold in India is the Indo-Gangeticplain and the regions adjacent; 
it especially affects high grass and tamarisk scrub near water and 
cultivation, and often cultivation itself. It is generally met with 
singly or in pairs. The male has a terribly harsh call-note or 
crow, which he is fond of uttering from an anthill. There is a 
pretty native legend which renders the call as ,t 8ubhan, teri 
leudvat ,” but I have never been able to fit these pious words to 
it, or any others. The Black Partridge breeds from May to August, 
most nesting in June : the eggs are fairly numerous, six to ten 
in a clutch, and drab in colour. 

The Painted Partridge. 

Frrtncolinu$ viotus, Blanford, Faun. Brit. Ind. Birds, Vol. 
IV., p. 137. 

Native names : — Titar, kala itar , Maharatta; kakhera 
kodi, Telugu. 

In this species neither sex possesses spurs, and the 
hen and the cock are much alike, though not indistinguishable. 
It is rather smaller than the Black Partridge. The cock is 
not unlike the male of the Black Partridge above, but very 
different below, being so heavily spotted with white that there is 
only enough black to separate the spots; there is no chestnut 
collar round the neck, but the eyebrows, face, and throat are 
chestnut. In the hen the throat is 'whitish, and the bars on the 



INDIAN PHEASANTS AND THEIR ALLIES. 


299 


back are buff, and wider apart than in the cock. The bill is 
blackish, the eyes dark, and the legs orange-red. 

This bird occupies a territory south of the Black Partridge’s, 
the southern limit of that bird being the northern frontier of the 
painted species; this becomes rarer towards the south, and is 
absent from tie Malabar Coast south of Bombay, as also from 
Mysore. Nor is it found in the Peninsula south of Coimbatore, 
although occurring in Ceylon on some of the hills west and 
south of Newera Eliyu. It is not found east or west of India. 
It meets the Black Partridge on the boundary of that species, 
and hybrids between the two are occasionally found. Its general 
habits and its qualifications as a sporting bird and table delicacy 
are much the same as those of the Black Partridge, and it may be 
regarded as one of our most desirable game birds It is more often 
found in cultivation than the other species, and also more 
fiequently found in dry grass land at a distance from water, so that 
it would appear to be of a more adaptable nature. Another detail 
of its habits which differs from those of the other species is its 
partiality for perching on trees, whence the male frequently calls; 
he has a different and less harsh note. Its nest and eggs are 
much like those of the Black Partiidge, but it seems to breed 
somewhat later. 

The Eastern or Chinese Francolin. 

Franc,ohm is f hinensia, Blanford, Faun. Brit. Ind. Birds, 
Yol. IV, p. 138. 

Native name : - Kha, Burmese. 

This species is intermediate in size between the black and 
the painted francolins; the sexes differ in colour nearly as con¬ 
spicuously as those of the black species, and the male only 
possesses spurs. The general colour of the cock is black spotted 
with white, these spots becoming broad bars on the belly. The 
top of the head is brown with pale edges and black forehead and 
eyebrows j there is another black band from the corner of the 
mouth to below the ears, and between this and the eyebrow a 
white streak covers the side of the face, the throat being also 
white. The lower back is black with close narrow white bars} 
under the tail is a chestnut patch, and the shoulder feathers and 
innermost wing quills are edged with chestnut and have the 
spots buff, 

The hen is brown above, with a pale mottling; the lower 
back is barred with buff and brown; the chin and throat dirty 
white, and the UDderparts below this buff barred with dark brown, 
and plain chestnut under the tail. On the head the eyebrows and 
cheek-stripes are brown, and the light band buff. The beak is 
dark brown, eyes light hazel, and the legs orange. 



SPIKE IN bANDAL TREES. 


;ioo 


This Francolin is found, in our limits, only in certain parts 
of Burma, and in Karennee. It is common in certain localities 
north of Prome in the Irrawaddy valley; it has also been obtained 
in Toungoo and the Thounggyen valley. Outside Barma it 
inhabits Bouth China, Cochin China and Siam. Its general 
habits resemble tho-^e of the two previous species ; i£ haunts forest 
clearings and waste land, and is also found m bamboo jungle. In 
Burma it breeds in June and July j as many as eight eggs may 
be laid, and they are pale buff in colour. 

(To be continued.) 
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“ Spike ” in Sandal Trees- 

I read your interesting article on “ Spike ” disease in sandal 
some weeks ago. May I venture to say something about it in 
your valuable paper. I have read with great interest Mr. Barber’s 
Report on the above subject in the Indian Forester. Some very 
interesting experiments might be tried and noted ] have been 
stationed in this Taluq (Hunsur for years, and have noticed 
the alarming extent the spike disease has taken hold of the sandal. 
In Mr. Barber’s Report in the Indian Forester he quotes Mr. 
McCarthy, who says that the spike disease “originally came from 
Mysore in to Coorg.” This I beg to differ from, because near the 
Coorg boundary the disease seems to me worse than towards the 
east. True, just outside the town of Hunsur the disease has got a 
thorough hold of the trees, but how far east this spike disease 
extends I cannot say. 1 would be very much obliged to some 
Forest Officers in the Mysore service who would give me some data 
on this subject in their respective districts. Mi. Barber seems to 
be in some doubt whether sandal trees with the disease produce 
flower and fruit. I Bay they do, as I have seen it. I hope to get 
photographs of it, and if Mr. Barber would care to see them I 
will very gladly send him a copy. 

Another interesting thing I tried was how long sandal trees 
with spike live. In August last I marked three trees which were 
all in a line about 15 feet apart. I marked the trees as follows 
Nos, 1, 2 and 3. No 1 tree had the disease when I marked it, No. 2 
had jnsl begun spike. Nos. 1 and 3 were on the left and right 
and No. 2 was in the centre. From time to time I used to 
inspect these trees and watch their progress. Some time in 
November I inspected these trees again, and found No. 1 tree was 
dying fast. No 3 the disease was spreading rapidly all on the 
tree. No. 2 tree no spike, but dying in a different way. On the 
1st February I had a look at them again, with the result that 
No. 1 tree was found quite dead, No, 3 tree in a very bad state, 
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No 2 tree dying, but still with no appearance of spike. How 
can Mr. Barber account for No. 2 tree not getting spike ? Just 
before wiiting this I had a look at Nos. 2 and 3 trees (No. 1 I 
had dug up). No. 3 tree is all but dead, and I would venture to 
say that it will be quite dead by the middle of next month. No. 2 
tiee has no appearance of spike as yet. So in this individual case 
the life of this tree, since it staited getting spike, is eight months. 
1 hope to try this experiment in other localities in this range so as 
to strike an average to find out the length of time they live after 
once getting the disease. 

As regards Lantana having anything to do with spike is* 
I think, doubtful, as for instance, in a certain gentleman’s 
compound here, wheie Lantana has never been known to exist, 
ceitain sandal trees have been watched by him from time to time. 
There is certainly an appearance of spike on them I don't think 
any one can say for certain now that Lantana is the cause 
of this. 

Is spike a new disease ? Sandal has been in existence for 
years and years in the Mysore Province. The disease may have 
existed some time or other, but whether it did or not, it is of a 
very virulent type at present. Some one laughed at me at the 
idea of having mentioned this subject, and said that the disease 
must have been going on for years and yet there is sandalwood to 
fill our kotieB with. Let that be as it may, but if any one would 
care to come rouud with me I will show them what havoc the 
disease is doing at present. Trees of all sizes, except saplings, 
get it, but at what age it makes its appearance, I would not 
venture to say. 

The question now is, what is to be done to cheek the spread 
of the disease ? In Goorg I believe they uproot all sandal trees 
with the first appearance of spike. It is all very well to do this in 
Coorg, where the area of sandal is not great, but in Mysore it is of 
a very different matter. Sandalwood is the chief source of revenue 
for the Mysore Forest Department, and I think the Mysore 
Government should go in to the matter at once and see what can 
be done. I think it is of a far more serious matter than some 
people think. Young trees die off in hundreds with no heartwood 
and are only useful for firewood. If this be the case, how long 
will sandal last at the present death-rate ? 

P. E. Benson, in Indian Planting 

Hunsi'R. and Gardening, 


President Roosevelt on Forestry- 

On the 26th March last the versatile President of the United 
States found leisure to lecture before the Society of American 
Foresters at Washington on “The Importance of Practical Forestry.” 
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Ifis lecture forms a clear and concise statement of the value and the 
aims of scientific forestry, and as such may be read with as much 
edification in India as on the spot where it was delivered. After 
laying down the theorem that the forest policy of any country 
must be an essential part of his land policy, Mr. Boosevelt 
went on :— 

First and foremost, you can never afford to forget for one 
moment what is the object of the forest policy. Primarily that 
object is not to preserve the forests because they are beautiful, 
though that is good in itself; not to preserve them because they 
are refuges for the wild creatures of the wilderness, though that, 
too, is good in itself; but the primary object of the forest policy, 
as of the land policy, of the United States is the making of 
prosperous homes. It is part of the traditional policy of home- 
making of our country, Every other consideration comes as 
secondary. The whole effort of the Government in dealing with 
the forests must be directed to this end, keeping in view the fact 
that it is not only necessary to start the homes as prosperous, but 
to keep them so. That is where the forests have got to be kept. 
You can start a prosperous home by destroying the forest, but you 
don’t keep it prosperous. 

And _) ou are going to be able to make that policy permanently 
the policy of the country only in so far as you are able to make 
the people at large, and above all the people concretely interested 
in the results in the different localities, appreciative of what it 
means. Give them a full recognition of its value, and make them 
earnest and zealous adherents of; it—keep that in mind, too. That 
is the only way in which, permanently, this policy can be made a 
success. In other words, you have got to convince the people of 
the truth, and it is the truth, that the success of homemakers 
depends in the long run upon the wisdom with which the nation 
takes care of its forests. Now, that seems a strong statement. It 
is none loo strong. There are small sections of this country, as 
of every country, where what is done with the woodland makes no 
difference j but over the great extent of the country the ultimate 
well-being of the homemaker is going to depend in a very large 
part upon the intelligent use made of the forests. Now, in other 
words, you yourselves have got to keep this practical object before 
your mind. You have got to remember that a forest which 
contributes nothing to the wealth, progress, or safety of the 
country is of no interest to the Government, and should be of 
little to the forester. Your attention must be directed not to the 
preservation of the forests as an end of itself, but as a means for 
preserving and increasing the prosperity of the nation. 

“Forestry is the preservation of forests by wise use,” to 
quote a phrase I used iu my first message to Congress, and keep 
before your minds that definition, that forestry is the preservation 
of forests by wise use j not by abbreviating the use, but by making 
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t he forest of use to the settler, the rancher, the miner, the man 
\iho lives in the neighbourhood, and, indirectly, the man who 
may live hundreds of miles off down the course of some great river 
which has had its rise among the forest-bearing mountains. 

The forest problem is in many ways the most vital internal 
problem of the United States. The more closely this statement 
is examined, the more evident its truth becomes. In the arid 
region of the West, agricultural prosperity depends first of all 
upon the available water supply. Forest protecion alone can 
maintain the stream flow necessary for irrigation in the West, and 
can prevent the great and destructive floods so ruinous to com¬ 
munities farther down the same streams that head in the arid 
regions. 

The relation between the forest and the whole mineral in¬ 
dustry is an extremely intimate one, for, as every man who has had 
experience in the West knows, mines cannot be developed without 
timber, usually not without timber close at hand. In many 
regions through the arid country ore is more adundant than wood, 
and this means that if the ore is of low grade, the transportation 
of timber from any distance being out of the question, the use of 
the mine is extremely limited by the amount of timber available 
close at hand. 

The very existence of lumbering of course—and lumbering is 
the fourth great industry of the United States—depends upon the 
success of your work, of our work as a nation, in putting practical 
forestry into effective operation. 

As it is with mining and lumbering so it is in only a less 
degree with transporation, manufactures, commerce in general. 
The relation of all of these industries is of the most intimate and 
dependent kind to forestry. 

It is a matter for congratulation that so many of these 
great industries are now waking up to this fact, the railroads 
especially, managed as they are by men who are obliged to look 
ahead ; Who are obliged by the very nature of their profession 
to possess a keen insight into the future have awakened to a 
clearer realisation of the vast importance of economical use 
both of timber and of forests. Even the grazing industiy, as 
it is carried out in the great West, which might at first sight 
appear to have little reference to forestry, is nevertheless closely 
related to it because great areas of winter range, ranges available 
and good for winter grazing, wonld be absolutely useless without 
the summer range in the mountains where the forest reserves lie. 

As all of you know, the forest resources of our country are 
already seriously depleted. They can be renewed and maintained 
only by your co-operation, by the co-operation of the forester 
with the lumberman, with the practical man of business in all 
his types, but above alb with the practical man of business 
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whose profession is lumbering. And the most striking and 
encouraging fact in the forest situation is that lumbermen are 
realising that practical lumbering and practical forestry are allies, 
not enemies, and that the future of each depends upon the 
other. The resolutions passed at the last meeting of the 
representatives of the lumber interests, which occurred here in 
Washington, were a striking proof of this fact, and a more 
encouraging feature of the present situation. As long as we 
could not make the men concerned in the great lumber industry 
realise that the forebters were endeavouring to work in their 
interests, and not against them, the headway that could be 
made was but small, and we will be able to work effectively and 
bring about important results of a permanent character largely 
in proportion as we are able to convince those men, the men 
at the head of that great profession, of that great business, of 
the practical wisdom of what the foresters of the United States 
are seeking to accomplish. 

The last analysis, the attitude of the lumberman toward 
your work, will be the chief factor in the success or failure of that 
work. In other words, gentlemen, I cannot too often say to you— 
as, indeed, it cannot be too v often said to any body of men of 
high ideals and good scientific training who are endeavouring 
to accomplish work of worth for the country—that they must 
keep their ideals and yet seek to realise them in practical ways. 
The United States is exhausting its forest supplies far more rapidly 
than they are being produced, The situation is grave, and there 
is only one remedy. That remedy is the introduction of practical 
forestry on a large scale, and of course that is impossible without 
trained men—men trained in the closet and by actual field-work 
under practical conditions. You have created a new profession—a 
profession of the highest importance, a profession of the highest 
usefulness toward the State; and you are in honour bound to 
yourselves and to the people to make that profession stand as 
high as any other—as the profession of law; as the profession 
of medicine j as any other profession most intimately connected 
with our highest and finest development as a nation. You are 
engaged in pioneer work in a calling whose opportunities for 
public service are very great. Treat the calling seriously. 
Remember how much it means for the country as a whole. 
Remember that if you do your work in a crude fashion, if you 
only half leara your profession, you discredit it as well as 
yourselves. Give yourselves every chance, by thorough and 
generous preparation and by acquiring, not only a thorough 
knowledge, not only the knowledge that goes deep, but a wide 
outlook over all the questions on which you have to touch. The 
profession which you have adopted is one which touches the 
Republic on almost every side—political, social, industrial, com¬ 
mercial —and to rise to its level you will need a wide acquaintance 
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with the general life of the nation and a view-point both broad 
and high. Any profession which makes you deal with your 
fellowinen ab large makes it necessary that if you are to succeed 
you should understand what tho^e fellowmen aie, and not merely 
what they are thought to be by people who live in the closet 
or the pailonr. You have got to know who the men are with 
whom you are to work, how they feel, how far you can go, when 
you have to stop, when it is both safe and necessary to push on. 
You have got to know all of those things if you are going to do 
work of the highest value. 

I believe that the foresters of the United States will create 
a more effective system of forestry than we have yet seen. If 
not, gentlemen, if you do not, I will feel that you have fallen 
behind your brethren in other callings; and Ido not believe 
that you will fall behind them. Nowhere else is the development 
of a country more closely bound up with the creation and 
execution of a judicious forest policy. This is, of course, 
especially true of the West, but it is true of the East also. 
Fortunately, in the West we have been able, relative to the 
growth of the couniry, to begin at an earlier day, so that we 
have been able to establish great forest reserves in the Rocky 
Mountains, instead of having to wait and attempt to get Congress 
to pay a very large sum for tneir creation, as we are now 
endeavouring to do in the Southern Appalachians. 

After congratulating his hearers on the good start that had 
been already achieved, the President ended hy saying:— 

Twenty years ago a meeting such as this to-night would 
have been impossible, and the desires we here express would 
have been treated as having no possible relation to practical life. 
We have reached a point where American foresters, trained in 
American forest schools, are attacking American forest problems 
with success. That is the way to meet the larger work you have 
before you. It will be a difficult work. Which, again, is true 
of almost any woik worth doing; it will be a difficult work, and 
all the more so because precedents are lacking. It will demand* 
training, steadiness, devotion, and esprit de corps, fealty to the^ 
body of which you are members, a desire to keep the ideals _ 
of that body high. The more harmoniously you work with 
each, other, the better and more effective your work will be; and 
a condition precedent upon your usefulness to the body politic, 
as a whole, is the way in which you are able to instil your own* 
ideals into the mass of your felbwmen with whom you come iu 
oontact, and at the same time to show your ability to woi k in a 
practical fashion with them, to convince them that this* is a 
business matter. It will be for them to co-operate with you to 
convince the public of that, and above all, so to convince the 
people of the neighbourhoods in which you work, and especially 
the lumbermen and the others who make their life-trades dealing 
with the fbrfests.— The Pioneer, 
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Forestry. 

(From the Timber Trades Jovrnat.) 

In the House of Commons on Tuesday night, Mr. Herbert 
Lewis (Flint Boroughs) urged “ that it is expedient to give effect 
as early aR possible to the recommendations of the Departmental 
Committee on ForestryThere were two cardinal facts in 
connection with the question which, he said, deserved the atten¬ 
tion of the House and the country. The one was that the United 
Kingdom paid the enormous sum of £26,000.000 for imported 
timber, and the other was that the country contained 21 million 
acres of waste land on a large proportion of which afforestation 
could be undertaken with satisfactory financial resnlts. The 
evidence that was given to the Committee on afforestation unani¬ 
mously favoured some immediate and effective provision of 
bringing systematized instruction within the reach of owners, 
agents, foresters, and woodmen. That was a cardinal point of 
the recommendations of the Committee, and he was glad to believe 
that the President of the Board of Agriculture was himself in full 
sympathy with the spirit of that recommendation. 

Mr. Han bury said afforestation was a very important question, 
in which he had tnk°n considerable interest When we saw how 
the supply of the rest of the world was gradually diminishing, 
and with the possibility before us of something like a timber 
famine in the not very far distant future, it behoved us to look 
more carefully than we had done in the past to our own 
timber supply. There was a good deal of land in the country 
which hardly brought in any agricultural returns, and he thought 
it very probahle that much of timt land might pay better under 
tiinher In various parts of the country they heard about the 
water supply becoming very scarce, and it was quite possible 
that a greater growth of timber in this country might go some 
way to remedy even that defect (Hear, hear 1 The Departmental 
Committee had evidently conducted their work with the 
greatest possible care, but the evidence had not yet been published, 
and the hon'ble member had the advantage of him, so that he 
would not expect him to express now any definite opinion as to how 
far their recommendations should be given effect to. The 
recommendations would undoubtedly receive his very careful 
consideration, and if supported by the evidence he had no doubt 
they ought to receive the attention of the Government. 

Mr. Lewis asked leave to withdraw his motion. 

The motion was by leave withdrawn. 

Mr. Nolan (Loagh, S.) rose to call attention to the impor¬ 
tance of this subject, when 

* Fide No, 4, p, IGA, of this Magazi.no (April 1903). 
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Notice having been taken that there were not 40 members 
present, and a quorum not being formed after the usual interval, 

The House stood adjourned at 11 o’ clock. 

YI1.-TIMBER AND PRODUCE TRADE. 

—i ~ ir -*• 

Churchill and Sim's Circular. 

4th May 1903. 

East Indian TeiK —The deliveries for April amount to 
1,160 loads as compared with 1,022 loads for the same month 
Inst year, making the deliveries for the first four months of 
1903 3,674 loads, as compared with 4,458 loads for the same 
period of 1902. There is no change to report in the London 
market, which remains very hare of stock and at a high level of 
price. A little Java timber has been cleared up cheaply during 
the month Prospects of further supplies from the regular ports 
remain quite indefinite, hut shippers are beginning to look 
forward to some period in the dim futu r e when exports may 
possibly be resumed. 

Rosewood, East Tndh. —There is a fairly good demand for 
prime, large log*, but inferior wood is not easily sold; stocks, 
however, ate not accumulating, 

Satinwood. Ea&t India. —The demand is rather quiet, and 
only small sales have been made, but prices are steady, finely 
figured logs commanding most attention. 

Ebony, East India.— There is a fair demand for wood of good 
sizes. 

PRICE CURRENT. 

Indian teak, logR, per load ... £10 5s. to £18 10s. 

„ „ planks „ ... £ 13 5s. to £20. 

Rosewood, per ton ... ... £8 to £11. 

Satin wood, per s.ft. ... ... 6*/, to 18d. 

Ebony, per ton ... ... £8 to £’12 

Penny, Mott and Dickson, Limited. 

Wood Market Repoiu. 

London , 4th May 1903. 

Teak.—T he landings in the docks in London during April 
consisted of 663 loads of logs and 366 loads of planks and* 
scantlings, or a total of 1,021* loads, as against 283 loads lor the 
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corresponding month of last year. The deliveries into consump¬ 
tion were 882 loads of log& and 244 loads of planks and scantlings 
—together 1,126 loads, as against 989 loads m April 1902. 

The dock stocks at date analyse as follows :— 

5,062 loads ot logs, os against 7 8/53 loads at the same date ln«t year. 

2,901 „ plonks, „ „ ,, „ 

— ,, blocks, ,, ■ ,, ,, ,, 

Total 7,963 loadb „ 10,934 loads „ „ 

The European landed stocks show a fuither considerable 
reduction all round, and the hulk of fresh supplies continues to go 
direct into consumption. The enhanced lates are now fieely paid 
by consumers, as it is fully realized that the increased prices do 
not bring forward a sufficient supply to meet the requirements 
of the market. Supplies at the shipping poits, as already 
foreshadowed, cannot be augmented for many months to come. 

Business during Apiil has been quiet, the holidays at the 
commencement of the month causing the usual trade dislocation 
Stocks all round aie not excessive, and business continues steady 
—although of a hand-to-mouth character. 


Market Bates for Products. 

TitoriCAL Agriculturist. 


Cardamoms 

lsf Muy, 

* • * 

1903. 
per lb. 

Is. 6d!. to is 9 d. 

Croton beeds 

«** 

» 

ewt 

1 5s to 2,is. 

Cutch 

# • • 

99 

99 

25s. to 30s. 

Gum Arabic 

• • « 

9) 

99 

15s. to 209. 

Do. Kino 

• • ■ 

99 

lb. 

4 d. to 6 d. 

India-rubber, Assam 

• » f 

u 

u 

2 s. to 3s. 

Do. Burma 

• * * 

99 

i> 

2s. to 3s. 

Myrabolans, Madras 

■ a* 

99 

cwt. 

5s. to 6s. 

Do, Bombay 


99 

?> 

4s, to 7s. Gd. 

Do. Jubbulpore 

• * * 

99 

J 9 

4s. to os. Gd. 

Do. Bengal 

• « • 

99 

9t 

3s. 

Oil. Lemon-grass ... 

« » 

99 

lb. 

5d, to 5^d. 

Otchella weed 

» « • 

99 

owt. 

10s. to 14s- 

Sandalwood, logs 

4 t 1 

99 

ton 

£ 15 to X’50. 

Do, chips ... 

4*1 

9* 

»» 

£4 to ;gb. 

Seedlac 

»« • 

99 

cwt. 

115s. to 120s. 

Tamarinds, Calcutta 

• 

• * * 

99 

» 

8s. to 10s. 

Do. Madras ... 

*••• 

99 

JJ 

4s. Gd. to 6s. 




Tim 
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Barry Charles Bill. 

By Sm Dieirich Bkandis, K.O I.E., F.R.S. 

The excellent notice of my dear late friend, which appeared 
in the Indian Forester of January last, has given me great 
pleasure, and 1 wish to supplement it by a few recollections of 
inyown. 

Hill was educated at the Sutton Coldfield 01 mm mar School. 
At the entrance examination for the Indian Forest Service in 
1869, he was only 17 years old, and was one of the youngest who 
competed at that examination. Nevertheless he came out not far 
behind the first successful candidate, beating several men from 
public schools and others considerably older than himself. Hill 
had passed in French, and hence was among those who were sent 
to study Forestry in France und^r the arrangements which I 
had been peimitted to make while on furlough at home in 
1866. Under these arrangements the students were in the first 
instance sent fo Haguenau in Alsace for a course of practical work 
under Clement de Grandprey, who was then in charge of those 
forests. On the outbreak of the Franco-Pmssian war this work 
came to an end, and in August 1870 the English students were sent 
home, where they were employed under Dr. Cleghorn’s guidance 
in studying Natural sciences, Hindustani and Surveying, first at 
St. Andrews and afterwards at Edinburgh. At St. Andrews Hill 
obtained the prize for Practical Chemistry, and at Edinburgh 
he was first in the Surveying class. The students returned to 
•Nancy in August 1871 f and completed their course there in 
October 1872, working steadily and without any holidays, as 
the ordinary course of the Forest School was of two years’ duration 
and they had barely 15 months to do it in, At that time I was 
irf%ngland on. my second furlough, and went to Nancy fo see the 
students. On this occasion the Professors told me: ** Tons vds 
j$utl£8' Anglais sout de bone gallons, mais HilL Feet Is vrqj 
Forestter” At my suggestion the Bight Hon’ble Sir Morin tstuaft 
Jijant-DufF, then Under-Secretary of State for India, ad So went to 
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see the English students at Nancy and he was greatly struck with 
Hill, whom he only met on that occasion lie letained a vivid 
recollection of him and has asked me to say that he was deeply 
grieved when he heard of his death. 

After working in Oudh for two years, Hill was attached to 
the Forest Snrvev Branch, which in 1873 had been organized by 
Lieutenant-Colonel F. Bailey. In consultation with that officer 
I conceived the idea of attaching temporanly one or two pro¬ 
fessionally trained men to the Forest Survey. Seveial young 
officeis, to whom I made proposals to that effect, laised objections s 
“ We have learnt surveying and do not require further practice 
in that work. It is moie useful for us to stick to Forest work 
proper.” Bailey, while at home on furlough, had visited Nancy, 
and Bagneris, one of the Piofessois, had recommended him to 
get Hill for the Forest Survey When the proposal was made to 
Hill he agreed at once, and his joining the Forest Survey 
has proved most useful to himself and to the public service. 
Colonel Bailey writes: “ During the time Hill was under me, 

I foimed a high opinion of his ability and devotion to his 
duties; he quickly picked up thp work, and in due coarse rendered 
.valuable assistance in the development of the Survey Branch.” 

In 1876 Hill was transferred to Burma, where he was first 
employed in Thai an add i and Pi orae on demarcation woik and 
afterwards held charge of the Toungoo Division. At this tiansfer 
he did not grumble for he realized that service in Burma was 
a necessary preparation for advancement to higher and more 
responsible positions. In 1866, when 1 had the good foitune of 
selecting two distinguished young German Foresters for the 
Indian Forest Service, Dr. Schhch and Mr Ribbentrop, my idea 
was that, if all went well, the former would eventually succeed 
me; accordingly I arranged that he should be posted to Bnima 
and afterwards successively to other Provinces. Again, in 1874, 
when we were together in Jaunsar, t informed Mr. Ribbentrop 
that his time had come to go to Burma. 

My reason for this action was, that the forests of lower 
Burma had since 1856 been worked on a well-considered plan 
and had ever since that time yielded a steadily increasing annual 
.crop of teak timber and of revenue, while m other Piovinces 
similar results had been attained at a much later period. Now, 
since the annexat ion of upper Burma, the net annual revenue 
produced by the Burma forests equals the net foiest revenue of 
all other Provinces taken together. It stands to reason that 
.service in Burma must be regarded as a necessary preparation for 
employment in the highest appointments. 

Hill soon distinguished himself in Burma. From 1881 to 
188-1 he was acting as Conservator, fiist in Tenasserim and 
afterwards in Pegu. Subsequently, in 1885 and 1886, he w*S 
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Conservator of Forests in the Punjab, until, after the annexation 
of Upper Burma, he was sent back as Conservator of Forests and 
ex-officio Secretary to the Chief Commisioner in the Forest 
Department for Upper Burma. In August 1889, he was appoint¬ 
ed to act as Inspector-General of Forests. The remainder of 
his career is well-known to the readers of the Indian Forester. 

He was on furlough at home from March 1891 to March 
1893, and on that occasion (summer of 1891} I had the privilege 
of his company on a three months’ tour with the Cooper’s Hill 
Forest students. This was the fourth tour I had undertaken, 
and my experience had led me to the conclusion that these three 
months’ tours were to a great extent a waste of time and 
money. Hill at once understood the position. He saw that, 
though the students had had the inestimable privilege of 
Dr. ychlich’s excellent teaching, the majority of them did not 
realize the importance of their own profession and did not fully 
understand what they saw on these tours. It was due mainly to 
his influence that the new system, which I had advocated, of 
sending the Cooper’s Hill Forest students to Germany for actual 
service under Prussian Forest officers, was sanctioned, and 
this period of prepara(ory service has now fortunately heen extended 
to nine months. Under this system, which was established with 
Dr. Schlich’s full concuirence, the students now derive the full 
benefit of his excellent teaching, and this probably is now 
acknowledged by all those who have had the privilege of studying 
at Cooper’s Hill. 

Hill fully realized the necessity of making Forestry indigen¬ 
ous in Iudia and the drawback of its remaining an exotic plant. 
He appreciated the advantage of inducing young Native 
gentlemen of the more influential classes to enter the Forest 
School and the Forest Service. He strongly supported the 
proposal to class Forest Hangers in the Provincial and not in 
the Subordinate Service. In this respect he did not succeed, but 
in course of time Forest Hangers will doubtless be classed in the 
Provincial Service. 

Hill did not claim to be a scientific man either in Botany or 
in Zoology. He was familiar with the trees and animals of the 
foiest, and he approached the manifold questions, which the treat¬ 
ment and management of forests present in India, from a scientific 
point of view. We all know that he was truly great as a spoits- 
man, and this was an important advantage to him in his work. 

A Forester, more than almost anybody else, must use his eyes 
and must be able on the spot to draw conclusions from what he has 
observed, and the training of a sportsman is an excellent help in 
his work. It makes life in the forests delightful to him, it induces 
him not only to visit the forests, but to live in them. He becomes 
much easier familiar with the development of the growing stock 



312 THE EARLY DAYS OF THE INDIAN FOREST DEPARIMENT. 


and its requirements, than a man who is not a sportsman It 
gives me great pleasure to call to my mind the great achievements 
in Indian Forestry of Colonel Pearson, Colonel Doveton, Colonel 
F. Bailey and the late Colonel Peyton These eminent men had 
not had the privilege of a regular training in their profession, but 
their love of sport made the forest their home, and this is the 
first condition of success in our business. 

- The readers of this paper will not misunderstand me. I have 
often heard people in India, as well as in England, say that a keen 
sportsman must necessarily be a good forester. This is about as 
absurd as the idea which, until a short time ago, was current in 
England, and which to this day is held by many English botanists, 
that a good botanist must necessarily be a good forester. Both 
love of sport and devotion to Botany or Entomology are most 
useful helps, but they are not Forestry. The forester’s business 
is to solve the problems of sylviculture and of forest management 
in a practical manner, and Hill realized this to the fullest extent. 

Hill loved his profession : success in sylviculture, in forest 
management and in adminstration, was the aim of his ambition. 
He was stiong and detet mined in endeavouring to carry what he 
considered necessary for the welfare of futuie geneiations in 
India. At the same time he had gieat tact and he readily 
gained the confidence of those who were associated with him in 
public affairs. I am proud of having had the privilege of hia 
confidence and his friendship. 


ReooUections of the early days of the Indian Forest 
Department, 1858—1864. 

By Colonel G-. F. Pearson, I.F.S., Rtd. 

In the year 1858, when the embers of the Mutiny were htill 
smouldering in the country, 1 was in command of a regiment of 
Military Police at Seoni in the Centrnl Provinces. The corps 
.consisted of a squadron of Cavalry and four companies of Native 
Infantry, in all about six hundred men with three English officers. 
It was in September of that year that Tantia Topee made his 
celebrated raid into the Deccan During the raid be halted for 
three days with three thousand Cavalr) at a place on the Pench 
river, uot sixteen miles from my station. We fortified the public 
offices as best we could with entrenchments and sandbags, but 
whether his horses and men required rest, or whether he considered 
us too insignificant to claim his attention, he did not attack us, 
hut retreated across the Nerbudda on learning that a British 
regiment and at least two batteries of Artillery were stationed at 
Nagpore, which was without doubt his real objective. He was not 
long after captured in Ilajpqtana and his followers broken up and 
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dispersed. While he was near us we had an anxious time; I can 
vouch for it that there was little sleep for any one in Seoni until 
he retired across the Neilmdda. 

My principal duty while in command of this force was to 
patrol the country, rout out any mutineer and disaffected natives 
who might be skulking in the hills or ftfrests and it was while 
employed in this way that my attention was first directed to forest 
conservancy. 

As soon as the Mutiny was suppressed the railways were 
taken in hand and the timber merchants and sleeper contractors 
raided the forests for timber, felling trees wherever they liked, 
generally finding they could not remove them after they were down. 
It was only necessary for a contractor, whether European or 
native, to obtain a parwana or order from the civil authorities to 
cut timber for him to set to work, and as every Gond carried an 
axe it was not long before the forests were strewn with fallen 
logs, no attempt being made to collect or store them. In fact in 
many cases it was impossible to do so, with the result that the 
greater part of the timber was either totally or partially destroyed 
when the foiest fires bet in, I continually brought this to notice 
in my reports, and my having done so, no doubt paved the way 
to the formation of a department whose duty would he the 
preservation of the forests from ruin. It may be of interest to 
mention that the granting of these parwanas was not without its 
after-use, as when tile rights of Government to the forests and 
timber in them ^ere questioned, they helped to prove a claim. 
The use of the term ‘Conservator* was also deliberately adopted at 
this time by Government, as indicating more strictly the first 
duty of the Forest Department. Then, as now, there was a 
disposition in some quarters to insist on its being a revenue- 
producing department, an idea which, if carried out, would neces¬ 
sarily end in forest destruction. 

In the spring of 1859, under instructions from Mr. A, Cox, 
Officiating Commissioner of Jubbulpore, I made a thorough inspec¬ 
tion of the forests of the Muudla plateau and of those along the 
Meykeel range as far as Bundhara. Starting from Mum), la iu 
March, I marched through the Khormeyr country, which forms 
j,he upper basin of Nerbudda, to Amar Kantak, from near wlrieh 
place that river takes its rise. To this point the Satpura and 
Meykeel ranges converge, forming the two great* plateaux of Amar 
•Kantak and Goura Dadur at an elevation of 3,5 0 feet above sea 
level, and I have a vivid recollection even at this distance of time 
of the grand view obtained from them, standing ont as they do 
like great headlands into the plains of Chattisghar and Paindra, 
fully 2,000 feet below them I remember, too, on the Ohoura 
Dadur failing, in with a splendid herd of bara eingaM or Indian 
red deer, in the open, and by careful stalking I managed to secure’ 
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the stag, whose horns—with those of a large buffalo I shot near 
Raigur Bitchia—aie now on the walls of the hall in my biother’s 
house in North Walen. 

From Amar Kantak I turned back to the S. W, following 
the ranges for nearly 200 miles, visating every hilltop and dadur, 
exploring the foiests, noting their contents and getting as far as 
possible into touch with the Bygars and Gonds inhabiting them, 
so as to endeavour to learn something of their habitB and customs. 
I need not speak in detail ot the forests I visited as they are now 
well known, but I may mention that while the mature teak in the 
Bormeyer and Khoimeyr valleys was nearly all destioyed and 
burnt in the same way as m Seoni, the sal forests on the upper 
plateaux and on the Kunjar river were piactically untouched. 
There was splendid shooting to be got in this country. I succeeded 
in securing several good heads fiom amongst the heids of red deer 
and buffalo which roamed about amongst the glades between the 
forests almost unmolested by man, and which, until 1 came, had 
probably never heard the ciack of a rifle. While I was making 
my way south along the Meykeel hills I got news of a man-eating 
tiger which infested a pass over the hill range dividing the upper 
waters of the Halon river from those of the Bunjar river. I 
determined to try and shoot him. Just before reaching the place 
I met a party of Gonds who had ciossed the pass at a villacre 
oalled, I think, Bheenlat in the upper Bunjar valley. When 
crossing the pass they had with them a poor woman carrying 
her two-year old son in a cloth on her back, who probably being 
tired had fallen behind the rest of the party, and had become a 
prey to the tiger who, as usual, wasou the lookout for stragglers. 
The Gonds at first ran away, but returned later armed with tom¬ 
toms and matchlocks to try and recover the bodies. On anivmg 
at the place where the woman had been seized they found 
the hoy sitting almost unharmed W4thin a dozen paces of the spot 
where the tiger had dragged and was eating his mother. I could 
find no father to claim the boy so I pensioned him off on 
Rs. 2 a month to an old couple who brought him up until he was 
able to earn his own living and when I last heard of hnn he had 
grown into a fine strong boy well able to take care of himself. 
I had several trieB at fiuding this tiger but was always 
unsuccessful as he had probably been frightened away for the 
moment by the return of the Gonds. I believe he was afterwards 
shot by Mr. Jacob. 

It was about this time, too, that the famous Doomah panther 
played havoc with men, women and children in the northern part 
of the Seoni district. This beast was credited with no less than 
Dinety-three human kills, reported at my police station in 
Doomah, in one year. Certain it is that he killed three people in 
one night in the immediate vicinity of the village, one of therd 
being the mother of one .of my sowars whom he dragged out of a 
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hut in the police lines. Both Captain Thompson and myself had 
many tries for her, but always failed to kill her, though Thompson 
missed her once She was eventually killed by a native shikaree, 
to whom the reward of Rs. 600 was paid, after no more kills had 
occurred for six months. The panther’s range was from ten to 
fifteen miles round Doomah and he seemed almost ubiquitous, 
killing in one place one night and in another ten miles off the 
next. There were many stories afloat amonsst the natives about 
this panther, the favourite one being that he had been a Bygah 
priest, who by means of taking a powder had the power of turning 1 
himself into any animal he liked, and by taking another powder 
of returning to human shape. While travelling through the jungle 
with his wife, finding their road blocked by a panther, the 
priest took one of the powders to turn himself into a panther and 
drive off the intruder, at the same timegiviug his wife instructions 
to give him the other powder when he returned fiom having done 
so ; but his wife, on seeing him in the form of a panther, was so 
frightened that she dropped the powder and ran away, causing 
him to remain as he was. The priest’s rage at this was so 
great, so the native story ran, that out of spite he killed every 
man, woman or child he could find. But against this theory was 
the fact that the true culprit was a female and the question was 
asked: “ Had the powders the effect of changing the sex as well as 
the form ?” 

In August 1860 I was appointed Conservator of Forests in the 
Saugor and Nerbudda territories and had two assistants allowed me. 
I selected Lieutenant Forsyth of the 26th Punjabis and Lieutenant 
Douglas of ray own regiment, the 33rd Madras Native Infantry, 
for these posts. They both turned out excellent men for the woi k, 
Forsyth being one of the ablest men I ever had under mej 
indeed, so able a man was he that three or four years after he was 
singled out by Sir Richard Temple for civil employ and appointed 
Deputy Commissioner and Settlement Officer of Niraar. His 
settlement report of that district Was, I believe, considered second 
only in importance and ability to that of Sir Charles Elliott for 
Betul and Hoshangabad. Forsyth’s eaily death/ brought on largely 
no doubt by exposure and overwork, can never be too deeply 
regretted either by his friends or by the public service. 

Our first work was to collect in depots at Jnbbulpore and 
Mundla as many of the half-burnt logs, which were strewn over the 
forest, as was possible. We soon had many thousands of logs 
collected and the proceeds of the sale of these furnished the funds 
of our first modest little budget for 1861-62. 

In 1861 the Central Provinces were constituted as a Chief 
Comraissionership under Sir R. Temple, and the Southern 
Province was added to my charge, and in the following year the 
JSerars with the valuable Melgbat forests were also placed under 
ja». The whole of these years were spout in exploration, and each 
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year I maiched over two thousand miles, besides doing the forest 
work. I twice visited Puchmuree during this period and negotiated 
with the Takoor for the lease of the plateau to the British 
Government. In all this work I was ably seconded by Forsyth 
and Douglas; Forsyth building the forest hungalow on the 
Paehmuree 5 Douglas examining and reporting on the teak and 
sal forests m Mundla while I was working in the Boree and Befcul 
forests. Forsyth’s share of the work is admirably told in his well- 
known book “The Highlands of Central India/’ 

At that time the jungles of Betul and Hoshangabad were 
literally swarming with tigers, and I soon got in touch with them 
vhile doing my work. I once came across four full-grown tigers 
lying in the shade of a rock by a pool on the Machna river, six 
or eight miles below Sbaipur. I was liberally supplied with 
Commissariat elephants and besides had my own excellent 
shooting elephant, Fulty Banee, so that I never had any difficulty 
in following tigers. Perhaps one or two stories of man-eating 
tigers I shot may not be without interest. 

The worst man-eater in the district was a tigress infesting 
the ghat on the load ftom Shaipur to Betul. Fhe had killed over 
sixty people in eighteen months and had twiee taken the dak 
runnei, so that it was difficult to find any one to cany the mails. 
As she killed cattle as well as men, which is not usually the case 
after a tiger has taken to man-eating, I determined to try and find 
her near one of her kills as soon after it had taken place as possible. 
I soon got news of her having killed a buffalo and at once set 
off on Fulty lianee accompanied only by one or two natives who 
knew where the kill was. ns &he was reported to be very bold and 
hot at all afraid of the approach of man. No sooner had 1 got 
there than I saw her move out of a nullah, into which she had 
dragged her kill, and across some open ground perhaps a quarter of 
a mile wide, to a small isolated hill covered with grass and low 
scrub, sitting down near the top of it and watching me. Not 
wishing to risk the lives of any of the men by trying to diive her, 
and also to see wbat she would do as the country behind her 
Was rather open, I deteimined to see how near she would let me 
approach, her. She allowed me to come to the foot of the hill 
without moving, so I told my mahout to advance very slowly up 
the lull. I had my smooth boie gun loaded with a single bullet in 
the right barrel and two bullets in the left, a practice I always 
adopted when after tiger. We continued to mount the hill step 
by step, expecting the tigress to charge at every moment, but 
still she did not move but crouched on the ground facing raej 
'and therefore offering a very bad shot, especially as she was above 
me. Wheu within twenty yards of her I judged it better not td 
delay any longer, lest she should take the 'initiative and charge, 
'as a couple of bounds would have brought her on top of us 5 
so aiming between the eyes I fired the right barrel at her. I .hit 
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her fair and she came rolling down the hill like a shot rabbit, 
passing within a few feet of the elephant, and roaring fearfully as 
she passed. I fired the left barrel, with the two bullets in it, 
hitting her under the shoulder and killing her dead. There was 
great rejoicing in Sharpur that night. 

Had I not seen it myself I would never have believed that a 
tiger would act as this one did, never moving when attacked. My 
mahout and elephant both behaved with the greatest coolness 
and pluck uuder very trying circumstances, never faltering or 
showing sign of fear at any time. I missed the tigress’ male 
companion tuo days afterwards in a miserable manner, but as 
no moie men were killed I felt more or less consoled. 

Soon after shooting this tiger, and while tulll in the 
neighbourhood of Sharpur, I received a message fiom Sir Charles 
Elliott, the Settlement Officer, who was then encamped at 
Rajaborari on the extreme western border of BetuI, telling me 
that a tiger near there had killed ten people in as many days and 
asking me to try and shoot it. It was then late in May and very 
hot, and having from twenty to thirty miles to go I determined 
to march at night, making a halt to feed and lest my elephants 
in the early morning. I artived at Rajaborari about three o’clock 
in the afteinoon and determined to try and find the tiger ac 
once, before he began moving about in the cool of the evening. 
I learned that he had killed a boy on the prev ious evening and 
was probably lying np in a dry nullah not far off, so taking the 
village policeman, who had been with the boy when he was killed 
and knew the place, 1 proceeded to the spot 1 found the tiger’s 
lair to be an insignificant nullah covered along the bottom with 
f jhow,’ and with seveial shallow pools of water in it. I had not 
gone twenty yards up the nullah when the tiger slowly raised 
himself into a sitting position just in front of me, offering me a 
full chest shot. 1 fired both barrels at him and he fell dead by the 
side of his victim, whom he had devoured up to the armpits, the 
head and shoulders alone remaining— a tiuly ghastly spectacle to 
look at. He was, I think, the longest tiger I ever shot, being 
considerably over 10 feet, though 1 do not recollect his exact 
measurement, but he was miseiably thin and was suffering from 
a festering and jagged wound reaching from the {.boulder to 
nearly the tail, caused evidently by an iron bullet from some 
native shikari’s matchlock, I believe that this tiger had taken 
to man-killing because he was unable to kill animals on account 
of his wound and was slowly staiving to death. I received a 
considerable reward (Rs. 500 or more) for killing these two tigers, 
which I spent in founding a school for Gond villagers in Upper 
Macbna, where the schoolmaster had not yet made his appearance 
I daresay by this time they are so educated that I should not 
recognise them as the same people as I knew. I wonder if there 
are now any Gond rangers at the I)ehra Forest School? 
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In 1863 Doctor (now Sir) Dietrich Brandis was appointed 
the first Inspector-General of Forests in the early months of that 
year. I was summoned to meet him at Nagpur. We ni.uched 
together to Allicutta on the Pench river, and from there I 
conducted him through the teak and mined forests at the foot of 
the Korai Ghnfc range as far as the Wyngungn, * and then for a 
short lour in Mundla I remember that he was gieatly pleased 
at my being able to go through the forests without a gmde, but I 
should not have been able to cover a quarter of the ground thnt 
since my appointment to the department I had explored, nor 
should I have been able to acquire the knowledge of the forests 
and their contents, as well as of the tribes that inhabit them, 
which I possessed had I not early learned to do so. It is a habic 
which every Forest Officer should cultivate. 

It was in conversation between Sir Dietrich and myself 
during these marches that the main points of our forest policy 
were discussed and laid down in a preliminary manner, and it may 
be said that ever since then they have governed the wot king of the 
Forest Department. 'Jhese points were :— 

I. —Demarcation of reserves. 

II. —The protection of forests from fire. 

III. --Sources from which a forest revenue might be raised. 

It was then decided to select two blocks of forests in w hich 
practical experiments in protection from fire should be carried out. 
After mature consideration I selected for this, and Sir Dietrich 
fully concurred with me, one block in the Boree forest at the 
foot of the Puchmuree hills, and the other block in the Jugmundel 
forest on the Khorraeyr plateau of the Mundla hills Both were 
forests capable of isolation by the natural featureh of the country 
and were in other ways well adapted for the experiment. For 
carrying out the work in the former 1 obtained the services of 
Lieutenant Doveton, 1st M N. I., and it is to his unremitting zeal 
and watchfulness, as well as to the tact he showed in dealing 
with natives, that this work was carried to such a successful 
conclusion. It is impossible to overestimate the importance of 
this success as most foresters and every civil officer in the 
country scouted the idea of forest protection from fire and every¬ 
thing connected with it, and had the attempt been a failure, any 
progress in fire-protection elsewhere would have been rendered 
immeasurably more difficult. As it is everyone connected with 
Indian forests knows what a large part fire-protection now plays 
in forest conservancy, and it is to Colonel Doveton that this 
is largely due. I am glad to think that he succeeded me as 
Conservator in the Central Provinces on my transfer to the 
N.-W. Provinces in 1868. Daring the twenty years he held that 
appointment, he built up the efficient forest department existing 
there now, 
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The Jugmnndel fire-protection reserve was placed in charge 
of Lieutenant Douglas, but it wab not at first attended with the 
same success as in the Boree reserve. This was in no way due to 
any want of attention or care on the part of that officer, but solely 
to the hostility of the Ahirs in charge of cattle brought up fiom 
the lowlands to graze in the Mundla uplands, who wanted to 
bum grass for their own purposes. 

Fiom Mundla Sir Dietrich and myself visited the Beejarago- 
ghur sal forests on the Kewah frontier, where Lieutentant Douglas 
was arranging for a supply of sleepers for the railway in course of 
construction from Allahabad to Jubhulpur, I recollect that on oar 
arrival in Douglas' camp we found waiting for us an excellent 
breakfast, carefully laid out hy his Madras servant on a white table 
doth with real biead and butter—a luxury we had not had for 
some time. Sir Dietrich was much pleased at this and remarked 
to me that Douglas would made a good forest officer 4 for he pays 
attention to details.’ 

The Inspector-General and I parted company here. I returned 
to spend the hot weather in the Boree forest to start the fire- 
protection schemes. The next year was chiefly spent in the 
Berar and Melghat forests, and in June I went home, not seriously 
ill, but in need of a rest after seven consecutive hot weathers 
spent in the plains, and all the early portion of the rains bpent 
in camp or in huts, with constant work and little rest. 

With all the means of locomotion that now exists forest 
officers of the present day can hardly know how rough the life 
was in those early days of forest work. * Still, there were many 
compensations. We had less office work to do ana a liberal supply 
of Government elephants at our disposal, and a good supply of 
tigers aud other game in the forests whenever opportunity offeied 
to go after them, and it may be of some comfort, even now, to 
some fever-fetricken forest officer to know that, although in my 
77th year, and over thirty years after I have left India, and in 
spite of my being saturated with fever when in India, I am 
thankful to say 1 am quite as active as any of my neighbours 
of the same age, who have never left England. 
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Notes from an American Forest Reserve- 

Bv Oharli'S Howard Sijinn, 

U. 8., Head Forest Ranger. 



The American forest reserve system is unlike any other 
known to me, and though now only in its beginnings, has large 
possibilities of future usefulness to the nation. The method 
followed has been to withdraw from sale all Government land 
within certain desired limits, and after careful examination of 
these lands has been made, the President of the United States 
sets them apart as Forest Reserves. Following this plan, 
fifty-six such reserves now exist, all under the care of the 
Commissioner of the General Land Office, who is the chief of 
a bureau in the Department of the Interior, one of the eight 
great executive departments of our Government. 

On June 30th, 1902, when the last annual reports were issued, 
those reserves numbered fifty-four, and embraced a total area of 
considerably over sixty million acres. If a number of new 
reserves now proposed are created, the area wilt be carried up 
towards eighty-five million acres. The withdrawals preliminary 
to the establishment of new reserves, and additions to those 
existing, numbered nineteen in 1902, and two more withdrawals 
had been made for the creation of state forest reserves, making 
a total of twenty-one possible auditions. 

Besides these forest reserves there are a number of 
National Parks in the charge of the War Department and 
patrolled by soldiers. Then, too, the Bureau of Forestry of the 
Department of Agriculture, which has charge of the scientific 
and technical foresty work of the Government, has certain small 
but important reserves where experimental work is constantly 
being carried on. The Bureau also advines and plans for many 
lumbermen, and other owners of vast tracts of forest land. 
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It may be that all the forest responsibilities now scatteied 
through three depaitments of the federal Government will 
finally be drawn together in some shape so as to be subject to 
one authority. We may come at last to have a Secretary of 
Forestry and Water Supplies sitting in the President’s cabinet, 
but that time now seems remote. 

The reserves are widely scattered, from Alaska to New 
Mexico; but most of them are necessarily in the west and on 
the Pacific Coast, though a great struggle is now going on to 
create a magnificent reserve in the heart of the Appalachian 
Range—in the famous mountains of Virginia, the Carolinas, 
Tennessee and other old States. California now has eight 
reserves, and the land for several more is withdrawn from sale, 
so that it is likely that a long chain of such forests will some day 
extend along the entire length of the Sierra Nevada mountains. 

The largest California Reserve, named the Sierra, is that 
where I am stationed, and covers 4,096,000 acres ; four others in 
America are somewhat larger. It is a great land of foothills and 
mountains, rising from an elevation of about 2,500 feet on the 
western slope of the Sierra Nevada, to the eternal snows of such 
peaks ar Lyell and Whitney nearly 15,000 feet high and 
extending far down the eastern slopes. It contains enormous 
bodies of very fine timber, much of which is however inaccessible 
until roads have been out or lumber flumes have been built 
fiom the valley. Its problems of management, exploitation and 
development into almost continuous forests are peculiarly those 
of a very wild mountain region. 

The leading timber tree is the Yellow” Pine of the Pacific 
Coast (Finns ponderosn ), which, as one ascends towards the 
snow, changes to the higher mountain form, P. jeffreyi, often 
called but a variety. From the forester’s standpoint the Jeffrey 
Pine differs little from the smaller-coned, more golden-barked and 
larger P, ponderosa, but it is even hardier, and is the great 
timber tree of the Carson mountains in Nevada, of the Lake 
Tahoe basin, and of many other districts. 

The superb Sugar Pine, P. lambtrtiana , is beyond question 
one of the lordliest and most valuable of California trees, but 
it does not occur in such forests as does the Yellow Pine, nor 
is it capable of such easy and rapid reproduction. The same is 
true of the small-coned or Little Sugar Pine (P. montieola ), which 
belongs to the higher ridges, usually above 6,000 feet, and 
occupies about the same relation to the large Sugar Pine that P. 
jeffrtyi does to P. pond&rosa. 

The two great Firs of th° Sierra Reserve are the Red 
(Abies mngnifica\ and the White (A. conoolor). Both form 
great bodies of timber and will in time have much commercial 
value, but uow can seldom be profitably out. The same is true. 



322 


NOTES FROM iV AMERICAN FOREST RESERVE. 


of the abundant Webtern Tamarack {Puma muirayana) that 
grows in moist meadows at great heights. In Nevada this pine, 
also the Mountain Hemlock (Tanga mertevsiunu), and even the fir 
an- cut for fhewood, and thousands of cords are annually flumed 
down to the valleys. J3ut California, with its great supplies 
of firewood, petroleum, etc., is not yet ready to utilize these 
coarser woods for any purpose, excepting the fir for paper pulp 
and to some extent for shingles. * 

The deciduous forest here is a beautiful one, including 
several fine species of Oaks, besides the Western Ash, the giant 
Dogwood y ('oi nus Ituttalli) and lesser trees The oaks areas 
yet unused except for fhewood, but experiments made upon their 
timber show that they possess remarkable beauty and grain, so 
that this forest-asset will in time become very valuable. 

All of the reserves contain private holdings, as men had 
settled there and had “ taken up ” land under the American laws 
before the reserves were created. Some of these holdings were 
used for pasture, some for farms. The policy of the Government 
has been gradually to exchange lands elsewhere for these hold¬ 
ings. The rules and regulations of the reserves are of course 
enforced throughout the entire area. In fact, the reserves 
contain miners, prospectors, cattle men, hunters, farmers, lumber¬ 
men cutting their own timber, and in summer many campers 
and pleasure-seekers. The officers in charge of a reserve must 
deal with many subjects, and must meet many people. Their 
professional duties of surveying the timber, clearing brush, making 
firebreaks, thinning young forest, burning waste and trash, 
gathering seed and planting it, keeping records and map s, and 
all the daily details of forest life, are mingled with care for the 
needs of many persons. Free firewood and free timber for the actual 
use of the applicant, but not to sell, free pasturage for the 
number of horses and cattle that the range is estimated safely 
to catry (but usually not for sheep, goats or hogs), come within 
his daily duties, and many similar items could be mentioned if 
spnce permitted. 

The sale of “ down or dead ” timber is going on in various 
reserves, and the sale of ripe but growing timber is beginning. 
Preliminary surveys and actual working-plans are being made, 
and the United States Geological Survey has published stately 
volumes, with abundant maps, upon the topography, soil and 
tree-growth of a large number of these reserves. This prelimin¬ 
ary work is still going on, and will cover the entire system. 

At the present time, the lowest forest worker is the Banger 
of the third class, who receives $60*00 a mouth and furnishes 
his own camp outfit, including saddle and pack horses. Above 
him are two grades of Forest Hangers, receiving respectively $75 
and $90. Over these are the Bead Forest Bangers, who are 
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assigned to different reserves and whose salaries vary according 
to their duties and responsibilities. Some of the reserves have 
another officer known as a Supervisor; in some cases the Head 
Bangers take the place of the Supervisors. Each of the Forest 
Superintendents have charge of a number of reserves. There 
are two such in California, one north of the Tehachipi, one south. 
The Forestry Division of the Office of the U. S Land Com¬ 
missioner at Washington is the head of the whole system. 

The total force of the forest rangers of the three lower 
classes is about 425 in the summer, when the danger from 
fire and trespassers is greatest, but it is considerably reduced in 
the winter. This force is of course inadequate to do very much 
besides making trails, and patrolling and preserving the forests, 
though by careful organization some thing is being done with 
forest surveys, fire-bteaks, brush-clearing, the thinning of young 
pine thickets, etc. The rangers are, as a rule, hardy and intelli¬ 
gent young Americans, full of enthusiasm for the work. 

As the force increases, and as timber sales and paid-for 
cattle-range leases on a large scale begin, the reserves will 
become self-supporting. 

This brief paper is only a glimpse of the beginnings of a 
great forest system. The work presses, the labourers are few, 
and there is no time for writing long articles. California already 
has nearly nine million acres of forest reserve, all in the high 
mountains. A forest officer must make a number of headquarters 
at various elevations for summer and winter j wagon roads are 
few and the pack-mule is his main dependence for supplies ; a 
hundred miles on horseback “ across country ” down into canons a 
thousand or more feet in depth, or over snow-covered ridges above 
fair vales of the grape and olive, is but a little journey in this land 
of the Sierra Nevada, this mighty rock-wall of the western third 
of North America. Still there is fellowship here, in the snows 
of March, with foresters all over the world j still the Indian 
Forester brings to this mountain cabin the fascinating 
story of your lowlands and uplands and white Himalayan 
ridges; of your great and long-disciplined forest army welded 
together for the service. 


Forestry in Amerioa, 

, By H. J. 

There was published in the Pioneer* a short time back a 
repmt of a speech made by the President of the American 
Republic to the Society of American Foresters at Washington— 
(Why is there no Imperial Society of Hritish Foresters ?) 


* Vide p. 801, July number of this Magazine,—H on. Ed. 
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The speech shows the great interest taken in the United 
State in foiest matters, and the importance attached to the pre- 
seivation of foiests by the administration of the country. 

After staring that a conseivative foiest policy is an essential 
pait of the government of the countiy, the President defines the 
object of foiest conseivation to be the making of prosperous homes. 
Like Sunlight Soap, it ‘‘ makes homes happy.” He then insists 
tnat the success of home-m ikeis depends in the long ran upon 
the wisdom with which the nation takes care of its foiests. 

Forestry Mr Roosevelt happily defines as ‘‘the pieservation 
of forests by wise us q ,” and then proceeds to mention some of the 
aspects in which the utility of forests is most conspicuous. Forest 
protection alone, he says, can maintain the supply of water in the 
stiearns necessary for irrigation, and can prevent destructive 
floods and erosion of the ground. Then the relation between the 
forest and the mining industry is a very close one; mines cannot 
be developed without timber, usually not without timber close at 
hand, and in many regions of the West, ore is more abundant 
than wood. 

The forest resources of the United States have been, the 
President said, already seriously depleted, and they cnn be re¬ 
newed and maintained only by the co-operation of foiesters and 
the timber-traders. He ended by counselling the foresters to seek 
to realize their ideas in practical ways, and said that the forestei’s 
piofession is one of the greatest importance, of the highest use¬ 
fulness to the State, and stands as hgih as that of law or 
medicine. 

The forester should acquire not only a thorough knowledge, 
a knowledge that goes deep, but also a wide outlook over all the 
questions which have to be touched This profession concerns 
the State in many ways—politically, socially, mdustnally, and 
commercially—and requires a wide acquaintance with the general 
life of the nation, and a view-point both broad and high. 

It is no new thing for us to admire the thoroughness of our 
fcrans-atlantiG cousins, and their businesslike practical methods, 
and theie seem to be clear indications now that the Americans, 
after having learnt everything that the Old World has to teach 
them in the matter of forestry, are coming to lead the way among 
the nations of the earth in this profession which they esteem so 
highly. 

A most interesting and valuable book, called Economics of 
Forestry, has been written by IH\ Fernow, Director of New York 
State College of Forestry, and late Chief of the Division of 
Forestry, United States Department of Agriculture * 

* Thu* liook was published last December by Thos, Y. Crowell k Co., New 
York— 
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This most excellent and comprehensive work, without being 
a rmnnal of forestry, is intended as a reference book to lay and 
professional students of forestry and political economy. 

A brief review of its contents may be of interest: — 

Chapter I. Introductory.—Relation of the State to 

Natural Resources. 


II. The forest as a resource. 

III. The forest as a condition. 

IV Forest, and forestry, defined. 

V. Factors of forest production, and business 
aspects. 

VI. Natural history of the forest. 

VI1. Methods of forest crop production. Sylvi¬ 
culture. 

VIII. Methods of business conduct. Forest 
Economy. 

IX. Principles and methods of forest policy. 

X. Forest policies of foreign nations. 

XI. Forest conditions of the United States. 

XII. The forestry movement in the United 

States 


Chapter I explains how the natural resources of the earth, so 
long as their exploitation is left unrestricted in private hands, have 
always been squandered by man with a wanton disregard of the 
future; for private enterprise knows only the immediate future, 
and has but one aim to obtain ftom the forests the greatest pos¬ 
sible personal ar.d present gain. The necessity for the limitation 
of private rights finds expression in the old Roman law —Utere tuo 
we afterum woeeas, in. which <tHtru n\ m.iy be taken to include the 
citizen of the future as well as of the present time. 

The permanency of the State makes it the guardian not only 
of present communal interests as against individual interests, but 
also of future interests as against those of the future. 

There is no doubt that the importance of the economy of 
resources has not hitherto been sufficiently recognized, although 
it is admitted that man is constantly modifying the earth, end 
making it more and more uninhabitable: he goes over the rich 
portions, and leaves behind him a desert. 

Increase of population, and increased requirements of civiliza¬ 
tion, necessitate an increased intensity in the management of our 
resources; although, as individuals, the knowledge that the coal 
fields cannot last for many centuries more, does not induce any one 
to deny himself a single scutfcleful of coal, until this knowledge 
is reflected in increased price. Resources may be classified as— 
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(1) Inexhaustible, such as land, water, air, and the forces of 
nature. 

(2) Exhaustible, and non-reslorable, such as coal, silver and 
gold mines, and oil-well*. 

(3) Restorable, ftnt liable to deterioration under private 
activity. T! is class includes the forest, and its game, the water 
power of its streams, which depend on the condit ,nT1 °f the forest; 
the fisheries, and local climatic conditions. Both in Europe. Asia, 
and America. v asfc regions have been transformed ^ Q to lifeless 
deserts by the destruction of forest cover. 

The 4th class of resources are restorahle. hut yielding in- 
eT .c n Qf.d returns under increased activitv; these resources are 
mo’.tlvthe product ofhnmnn labour, iuduRtrv and ingenuity, such 
ns wealth, the means of public education, and other conditions of 
civilization. 

Again, resources mav he distinguished as either objects of 
industrial enterprise, yielding the necessaries or conveniences 
of life, or else as serving, perhaps indirectly, for the comforts of 
society, industrv and progress of civilization, while offering 
little or no incentive for private action 

Thus the forest, so long as it merelv yields timber and use¬ 
ful materials for the arts, is an object of private industrv ; but 
when from its position on a watershed the forest becomes an im¬ 
portant factor in the water conditions of the plain, it may still be 
an object of private industry, yielding gain and wealth, but its 
indirect significance for society at large exceeds the private 
interest. 

The policy of Government control over waterways, roads, and 
lands filling under the operation of “ eminent domain.” the 
right of the State to restrict private owners in the use of their 
property for the sake of the common weal, i« well established 
everywhere, and should he extended with even more reason to all 
exhaustible, non-restorable, resources. 

The three great resources upon which mankind is most 
dependent, are the soil as food producer, the water, and the clima¬ 
tic conditions. 

The feitibty of the soil can generally be said to be restorable, 
and may therefore be left to private enterprise so long as the soil is 
ULili/eu, but not otherwise. A rational management of the water 
capital of the world in connection with the agricultural use of the 
po»i is an economic pioblera of the very highest iini»ortance, as 
the necessity for increased food production calls for intensive 
methods, and without forest management no satisfactory water 
management is possible for any length of time, no stable basis for 
continued productive aguoulture, industries, or commerce. 
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To the individual, it is the timber, the accumulated giowfch 
of centuries, which is of interest in the forest; whereas the func¬ 
tion of the forest as a soil cover by preventing erosion of the 
giound, by regulating the water flow, by its relation to local 
climatic conditions, pie-eminently renders it an object for the 
exercise of the providential functions of the State, to counteract 
the destructive tendencies of private enterprise. 

CHAPrEK II.— The Fohr&t as a resource. 

No material, outside of food products, is so universally used, 
and so indispensable in human economy, as wood: and it is 
estimated that over 99 of all wood is used to supply real wants, 
and less than 1 °/ c to supply luxuries, such as fancy articles, 
carvings, and other decorations. 

These figures refer of course to the net wood product after 
conversion, as the unavoidable wastage, which is in most cases 
a total loss, amounts to about 60 0 / o . 

This waste per cent, diminishes as the size of the timber 
increases, and in the case of a log of 3 ft. diameter, for example, 
will amount to about one-half of the waste per cent with logs of 
one foot diameter. 

The innumerable uses of wood required in every sphere of 
human civilization are briefly referred to, and sue shown to be 
constantly increasing, as i-* exemplified in the modern manu¬ 
facture of wood pulp for making paper, etc. 

It is estimated that in the United States, each family uses 
on an average about 2,000 c. ft., or about 80,000 pounds, of dry 
wood per annum, the annual product of at least 60 acres of 
forest. 

The reasons for this universal and varied application of wood 
are briefly gone into, and the technical and physical qualities 
of wood as compared with iron and other substances are described. 
In the combination of strength, stiffness, elasticity, and lightness, 
wood excels all other known materials, and it is further recom¬ 
mended by its ease in working, and above all things, by its 
cheapness. 

In addition to timber and fuel, and wood pulp (from which 
both collars and car-wheels are made!), the forest furnishes other 
materials of no mean value, such as tan bark, turpentine, varnishes, 
sugar, alcohol and fruit, and other minor produce. 

From the standpoint of wealth production, the relative 
position which the forest resources, and their working, take in 
the household of a nation, can best be learned from a comparison 
with other sources of wealth and their production, taking into 
consideration the different revenues, the capital invested, the 
vain© of the product, the number of people employed and the 
wages paid. In the States, it is estimated that the net money 
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value derived annually from the forests is equal to a two per cent, 
dividend on the entire wealth of the nation ; and tnis unfortu¬ 
nately is largely paid from capital stock, whose deficiency future 
generations will have to make good. 

An estimate of the potential forest area over the earth’s 
surface, shows that about 60 per cent, of the total land area is 
capable of forest growth, and that tins percentage, or 18 billion 
acres, has to be divided between agiiculture and the forests. 

An estimate of the world’s requirements of wood material 
is given, showing that in North America the wood requirement 
per head is 500 feet hoard measure. (Board measure means 
converted timber; 100 c. it. of timber unconverted being 
figured as producing 6o0 feet board measure sawed material.) 

In Europe, and in all other countries, the corresponding 
wood requirements in board measute, are i es»pectively 60 and 4 
feet. The average for the worlu’s population of 1,600,000,000 
inhabitants is about 38 c ft. of wood per head, of which 
between 6 and 7 c. ft. are timber, equivalent to 40 feet board 
measure. 

A table is given, showing the different quantities of timber 
furnished by different countries. Out of the estimated total of 
66,500 million feet board measure, the United States produces 
37,000, more than half; Russia comes next with 12,000; then 
Austria, 3,500; Germany, 3,000; Canada, 3,000; Norway and 
Sweden, 2,000 ; China and Japan, 2,000 ; France, 1,500; South 
America, 1,000; and India, 500. 

In the United States, the use of wood per head is about 350 
c. ft., and exceeds that of all other civilized nations ; about one 
quarter of this wood, or 85 c. ft., being timber. 

England (Great Britain ?), importing all her requirements, 
wants only 18 c. ft of timber, and Germany, who imports 25 0 / o 
of her requirements, needs 43 c. ft. of wood per head, of which 
15 c. ft. is timber, 

In the natural uncared-for forest, the production is always 
much smaller, and the produce of an interior quality, than m 
a well-managed forest, and the wastage in conversion is very 
considerably greater. 

The natural forest resource, as we find it, consists of an 
accumulated wood capital lying idle, and awaiting the hand of 
a rational manager to do its duty as a producer ol a continuous 
highest revenue. 

Rational management will not consist in simply extracting 
the more valuable portions of the growth, as is done in the crude 
exploitations of newly developed countries, but rather in preparing 
first for the desired reproduction by cutting out the useless kinds 
and the brush, and then felling only those mature trees of the 
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better kinds which will surely be replaced by young growth. Thus, 
by wisely utilizing the resource, the produce can be harvested 
and at the same time a new and improved crop is secured. 

The extent to which the yield of the forest may be increased 
by good management can be well judged from the results of 
German forest administration. The more extensively managed 
Prussian State forests, with an area of 6| million acres, lately 
produced, a* an average for a series of years, 42 cubic feet of 
timber (over 3 inches diameter) per acre per annum; while the 
most intensively managed State forests of Saxony (probably also 
with better soil and climate) produced 90 cubic feet of wood per 
acre per annum, of which 68 cubic feet was timber. 

A financial calculation shows that this States property has 
not only paid 3% continuously in revenue, but has risen in value 
24 per cent, by mere accumulation of material. 

Meanwhile private forests in the German Empire seldom 
produce more than 30 cubic feet of wood per acre per annum, of 
which about 12 cubic feet is timber. 

In considering this revenue of 3 per cent, it must be remem¬ 
bered that the forest areas are mainly confined to non-agricultural 
lands. 

In conclusion, per aapera ad astra (which we may take as the 
American equivalent of meliore Bperumus) is given as the history 
of the settling of the backwoods of the United States which the 
pioneer woodsman has accomplished. 

Chapter III.— The Forest as a condition. 

It has been already stated that 60 per cent, of the entire 
land surface of the earth may be classed as actual or potential 
woodland, and, except under unfavourable conditions of soil or 
climate, the forest, by virtue of its perennial life and persistent 
height growth, will, wherever it is allowed, drive out other forms 
of vegetation. Fortunately, many soils and situations which 
are not fit for agriculture will Btill yield forest crops of useful 
description, and in reducing the woodland condition to one 
adapted to the highest civilisation, the relegation of the different 
soils and sites to the different uses to which they are best adapted, 
as fields, pastures, or forest, is a problem of true natural 
economy. 

While the most economical nse of the soil, for material 
production, necessitates the relegation of forests to the poorer 
soils, protective considerations necessitate its relegation to certain 
localities, and so we have bupply forests, whose function it is to 
supply wood material, and, secondly, protective forests, which, 
apart from any yield of produce, are necessary to cover the soil 
and to regulate local temperature and water conditions. 



330 


JORESntY IN AMKH1CA. 


Dr. Fernow then traces, from the time of Homer downwards, 
the recognition by men of diffeient ages of the utility of 
woodlands, until the time came when Sully declared that La 
Fmnce p£iiia faute des boi&,” and Colbert’s forest oidmance of 
1 £69 was made. 

The disappearance of the mountain forests of Italy, France 
and Germany, and the simultaneous loss of both wood and water, 
continued apace until the beginning of theXIXth century, when 
public interest was aroused, and s_j stematic attempts were made 
in France, Bavaria, Switzerland and Austria, to establish by 
experiments the exact truth with regard to the influence of forests 
on soil, climate, and on watei supply. 

These expenmenfcs, however, yielded no very satisfactory 
solution. Rain-ganges are never to be relied upon, especially 
where the wind blows, and it is almost impossible to find 
stations within and without the forest which differ absolutely 
in no other respect than the forest cover. 

The problem is too complicated for our present means 
and methods to be settled mathematically, and we are thrown 
back on the method of general observations in the field, and 
the application of reasoning fiom well-known physical laws. 

The immaterial influence of the forest is claimed to extend 
in at least four or live separate yet closely related directions. 

These are:— 

1. Upon the climatic conditions within its own limits, 
and beyond. 

2. Upon the distribution and character of the water flow. 

3. Upon the mechanical condition and erosion of the soil 
under its cover. 

4. Upon the health conditions. 

5. Upon the ethics of a people. 

This last influence is one which may be appreciated only 
by some, and it certainly cannot be argued about. 

In either of the other directions in which the influence 
of forest cover is asserted, the mechanical obstruction which it 
represents is the principal effective element. 

It is the effectiveness with which wind and sun are 
excluded from the soil, and thereby the air temperature and 
humidity modified, that determines the degree and the 
distance to which this modification is felt. Moreover, the 
influence is always local, and must only be discussed with 
reference to local conditions. 

Briefly stated, the general tendency of s forest cover is to 
reduce extremes of high and low temperature, especially of the 
former, so it has generally a cooling effect. The forest also 
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acts as a windbreak and by checking the velocity of dry winds, 
and rendering them cooler and damper, the rate of evaporation 
over neighbouring fields is reduced, and this protection will 
show itself in increased crops. 

The influence of forest cover on waterflow depends on the 
topographical and geological structure of the ground, but rests 
mainly on the fact that the rain and snow waters penetrate 
more readily a forest-covered soil than a bare one. 

The action is threefold; first, the mechanical obstruction 
offered by the foliage makes the water reach the soil more 
slowly, and the foliage and litter on the forest floor protect 
the ground from being beaten hard, and keep it loose and 
moist; secondly, the mechanical obstruction which the litter 
and low growth on the forest floor, offer to rapid surface drainage, 
lengthens the time during which the percolation takes place; 
and thirdly, the network of deeply penetrating roots, living 
and dead, offers additional channels for a change of surface 
drainage into underground drainage. 

With regard to the second of these three actions it is 
evident that the condition of the forest floor is of more moment 
than that of the leaf canopy, so that grazing and fire will very con¬ 
siderably modify, or may even largely counteract, this influence. 

This distribution of the water, which lengthens the time 
during which the atmospheric precipitations can be usefully 
employed, and may lengthen the supply for years, renders the 
riverflow independent of wet and dry seasons, and equalizes its flow. 

The influence of the forest on the stability of the soil 
is very similar, and here too it is the condition of the forest floor 
rather than of the tree growth which is the effective element. 

When the ground is not too steep a simple grass cover may 
suffice to protect the soil from being washed away by the water, 
but the forest alone is capable of obstructing the mechanical 
effect of the rainfall on the soil, and retarding the rapid 
surface drainage, which becomes the carrier of the debris. 

In the United States, it is estimated that the annual 
amount of erosion amouufcs to 200 square miles, which shows 
the importance of a conservative policy for the mountain forests. 

In France, any one may see indisputable evidence of 
the effectiveness of a forest cover, both in arresting the progress 
of erosion, and also in the fixing of loose shifting sand-hills. 

Regarding the sanitary influence of forests, it is probably not 
true that they increase perceptibly the proportion of oxygen in 
the air, and their sanitary influence is mainly of a negative 
character, 

The forest air has been found to be free from pathogenic 
microbes, and the bacilli of cholera, typhus, yellow fever, etc., find 
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in the forest soil the least favourable conditions for development 
and distribution. 

Here again, it is the condition of the forest floor that mainly 
determines the degree of effectiveness. 

In the appendix of this hook, fifteen pages are devoted to a 
useful and interesting resume of the details of the meteorological 
conditions established by experiment in Germany in connection 
with the influence of forests on soil and climate, both within and 
without the forest, 

Chapter IV — Forest and Forestry defined. 

This chapter begins with a discussion of the etymology of 
the word forest , and traces the historical development both of the 
word and of the thing thus designated. 

The term woodland is suggested as the best generic term for 
land naturally covered with woody growth, in contradistinction to 
land not so covered ; and forest, as the specific term for wood¬ 
lands either natural or artificial, considered from an economic 
point of view as being placed under management for forest pur¬ 
poses, and exhibiting forest conditions. 

These limitations exclude coffee plantations, orchards, road¬ 
side plantings and parks, etc. 

The first purpose of a forest growth is to supply wood mstprial, 
or at any rate part of the wood substance, such as tan hark; but 
in addition, it is now generally recognized that forefit growth 
serves an object in the economy of nature and-of man which may 
be of even more importance than this direct primary one. 

The forest, therefore, haRa second important use as a protect¬ 
ive cover, and a climatic factor, influencing the soil, temperature, 
and water conditions of the oountry in its neighbourhood, and 
according to whether the one or the other purpose is more pro¬ 
minent, we may distinguish supply forests and protection forests , 
and finally when mere ornament, or game cover, are the mam 
object, luxury forests . 

The forest as an economic factor is not a mere collection of 
trees, but an organic whole, composed of close crops which exclu¬ 
sively occupy the ground, largely preventing by their shade 
lower vegetation. 

Further, with regard to the first function, it is not merely 
wood, but .wood of useful size and quality, which is required. 

The trees must therefore be grown in a close crop, so that 
all their growth-energy may be utilized in the trunk, resulting 
in long, clean, cylindrical boles. 

A dense crop, and the soil completely shaded, are also the 
conditions most favourable for the second function of the forest as 
a regulator of waterflow and climate. * * 
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Forestry is defined comprehensively as the rational treatment 
of forests for foiest purposes— not such a good definition, we 
venture to think, as Mr, Roosevelt's). 

Forestry represents a policy, a science, an art, and a business. 

A policy, because first of all we have to determine our general 
plan of conduct with regard to our forests, the motives and object 
of our programme, and to make up our minds v>kat to do wilh 
them. Such policy is based on our knowledge of forest growth, 
in every particular, and in all varying circumstances,—the why 
to do. Formulating this knowledge into rules of procedure, and 
applying them to our treatment of the forests, we begin to piac- 
tise the ait of forestry—we learn how to do; and finally, by 
applying this art systematically for money results, we practise 
the business of forestry. 

Forest crop production is the business of the professional 
forester, 

A forester, then, is not merely one who knows the names of 
trees and flowers; nor even one who knows their life-histoiy ; nor 
one who proclaims the need of preserving them; nor one who 
makes a business of planting parks and orchards ; nor one who cuts 
down trees, and converts them into timber ; nor one appointed to 
prevent fires or depredations in forests; nor even one who knows 
how to produce and reproduce forest crops; but in the fullest 
sense of the word, a forester is a technically educated man, who, 
with the knowledge of forest trees, their life-history, and all that 
pertains to their growth and production, combines further know¬ 
ledge which enables him to manage a forest property so as to 
produce certain conditions resulting in the highest attainable 
revenue from the soil by wood crops. 

Before the finer methods of forest management become prac¬ 
ticable, the protection of the natural forest from fire and grazing 
is the first thing to be done, and this is for the present in many 
countries the only forestry practicable under existing circumstan¬ 
ces. 
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Forhstry Statistics. —Areas : forest conditions, distri 
bution, composition Products: trade, supply and 
demand, prices, substitutes. 

Forestry Economics —Study of relation of forests to 
climate, -soil, -water, health, etc. Study of commercial 
peculiarities and position of forests and forestry in 
political economy. 

History or Forestry— 

Forestry Policy. —Formulating rights and duties of 
the State, forest legislation, State forest administra¬ 
tion, education. 
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THE INSECT WORLD IN AN INDIAN FOREST. 


E 


I 


r 


( 5. Forest Bot«ny.— Dendrology, systematic and biologic 
j forest geography, forest weeds. 


6. Factors of Site.—“S oil physics: soil chemistry, me¬ 
teorology and climatology, with reference to forest 
growth. 

•i 

a 7, Timber Physios.—P hysical structure and technical 
m properties of wood. Diseases and defects. 



8. Wood Technology — Application of wood in the arts, 
requirements. Working properties, use of minor and 
v by-products. 

/ 9. Sylviculture .— Methods of producing the crop and 
influencing its progress. 
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Forest Protection.— Forest entomology, climatic 
injuries, fires, etc. 

Forest Utilization.— -Methods of harvesting, trans¬ 
porting and preparing for the market. 


12. Forest Engineering.—R oad building, water regulation, 
sand dunes, Bwamps, moors, denuded slopes. 
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'13. Forest Surveys.— Area and boundary, topography, 
forest conditions, units of management and administra¬ 
tion. 
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Forest Mensuration.— Methods of ascertaining 

volumes and rates of growth of trees and crops, and 
determining yields. 

Forest Valuation, Statistics and Finance.—A s¬ 
certaining money value of forest properties, and 
financial results of different methods of management, 
and comparing the same. 

Forest Regulation.—P reparing working-plans, deter¬ 
mining possibility, and organizing for continuous wood 
and revenue production. 

Forest Administration.—O rganization of a forest 
service, business, practice and routine, including forest 
law, and commercial law applicable to forest practice. 

(To be continued.) 


ThA Zsuttot World ia an Indian Forest and hotr to Study it. 

(Concluded from page 276.) 

Paht IX. 

SUMMARY. 

In the preceding papers on this subject an attempt has been 
made to briefly describe the various orders of the Insect Kingdom, 
particular attention being paid to the families of more especial 
importance in the Indian Forest. If there be any merit in the 
method in which the subject has been dealt with, it i» perhaps to 
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be found in the fact that the writer has confined himself for 
examples and illustrations of life-histories of the various insects 
alluded to under the different Orders and families described entirely 
to the Indian Region. Elementary works on Entomology are 
numerous, but it will be found that the authors usually lay under 
contribution the whole insect world for the representatives they 
require to illustrate the various families, genera and species 
described. This is as it should be when the student wishes to 
study the subject from a general standpoint and not with especial 
reference to one particular region of the world, and as in the 
piesent case with especial reference to the special insect inhabi¬ 
tants of certain definite areas within this region. The task the 
writer set himself to carry out, as was mentioned in the Introduc¬ 
tion, was to consider the subject entirely with reference to the 
requirements of the Forester in India. The insects mentioned will 
pratically all be found in one or other of the various forest tracts 
in the country and all the ones at present known to be of impor¬ 
tance have been alluded to in short notes upon what is known 
of their life-histories, and have been incorporated in their proper 
places under the genera to which they belong. The writer 
therefore holds the opinion that the papers may he looked upon 
as to a certain extent bnefly summarising what has been published 
up to date upon the subject of our more important forest pests* 
If the articles are read from this point of view, it will be seen 
how much remains to be done before we can claim to have any 
real acquantance with what are our forest insect pests, much less 
to have a practical working knowledge of their life-histories. 
That a really good start has been made by the Department in 
this direction the writer will he the first to readily acknow'- 
ledge. Several officers are now enthusiastically interesting them¬ 
selves in the study and it may be said that it was the knowledge 
that such was the case that led to the necessary time being 

ungrudgingly given to compile the papers. 

* 

But whilst the aim has been chiefly to enable workers to place 
the insects found by them into their families, this being sufficient 
for ordinary working purposes, some portions of the various Parts 
have a much more important significance and this we would wish 
to briefly draw attention to. 

No remarks are necessary upon the Introduction or Part I. 
Under the Orthoplera (Part II) some original information is given 
in the families Acridiidos and Qryllidce. In the former various 
locusts are treated of and remedies given for combating their 
attacks—remedies which it is important that every Forest Officer 
Should know, since he will certainty be called upon to take action 

when the great migratoiy locust (Acridium peugiinum) is out 

.- ■■ ■ ■ ■ 1 '■ ■- 4 -*— —>-'-- 

* Over knowledge is progressing at sabh a satisfactory rate howSVWrtWW: 
were the author to rewrite come of the earlier Parts he could xaelnde note® 
upon several Other recently discovered important insects. 
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in its millions, devastating the continent from end to end. In the 
6iyLlid.ee the large cricket Brachyti upes achoetinus is alluded to 
as a pest to young plants. 

Amongst the Neuroptera (Part III), the only really danger¬ 
ous pests are the Termites , or so-called white-ants, concerning 
■whose actions some remaiks are made, with suggestions or 
protective measures against them. 

In Part IV (wrongly called Part III), the Rymenoptera, some 
important original observations are given upon species of the 
families Si> icidce (wood-wasps), Tenthredinidce (baw-flies), Chalcid 
parasitic flies, Ichneumon paiasitic flies (two of which parasitise 
the teak defoliator, RybLcea puera var. nigra Steb. MS, in the 
Nilumbur Plantations) and Biaeon parasitic flies. 

In the great order Ooleoptera, or beetles (Part IV), original 
observations on life-histories are numerous. They occur under 
the families Lucamdce, Oarabidce , Stapkylinidce, Bisteridce, 
BostrichidcB , Gleridce , Elateridce, Tenebnonidce , GhrybomeLida^ 
Gemmbycidce, CurcuLionidce , Scolytidce, Platypodoe and Coeeinel- 
lidce. Of these the habits of some new important predacious 
Eisteridcs are described in the papers for the first time. The 
discovery of a very important predacious clerid insect which feeds 
upon various bark-borers (an msect closely allied to and which 
takes the place in our coniferous forests of its (Herman confrere, 
Oletus foimicarius, in European continental forests) is alluded to, 
as is also that of an equally important predacious coccinellid beetle. 
Amongst pests new bostrichids ( Bostrichidce ), weevils ( Gurcu - 
lionidc e), bark-borers ( Scolytidce ), wood-borers ( Platypodoe ) are 
d’soussed. The writer would especially draw attention to the 
treatment of the family Scotytidee. Up to the end of 1901 but 
three species of this exceedingly important forest gioup were known 
in the Indian Region and practically nothing was known about 
their life-histories. Notes upon the habits of some 20 (probably) 
new species have been recorded since that date, of which 14 are 
alluded to under this family, whilst another four are treated of under 
P\atypodm, In addition some 40 other species have been found, 
most of which have proved new to science. These still remain 
to be dealt with, nothing having as yet beeu published on them. 
It will he evident that this section alone of the papers is one of 
the highest importance, since it forms a good basis npon which 
to build up our knowledge of these minute but dangerous pests. 

Amongst the Lepidoptera—Eeterocera (moths), some original 
notes are recorded under the families SphingidcB (hawk moths'', 
Psychidm (bagworms) Lasiocamjpidce (eggerfc), Qeomettidce 
(geometers), Noctuidee (uoctuids), and Pyrattdce, 

The valuable observations made by Mr. T. B. Bell in 
Bombay, by Mr. R. Hole in the Central Provinces, Mr. S. Carr 
in Burma and others our knowledge of the life-histories oi th? 
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two well-known teak defoliators Hyblwa puern and Pyrauata 
machceralia is becoming rapidly more complete. 

The Diptera (two-winged flies) require study since it is 
becoming apparent that this family contains important gall- 
makmg pests. The one infesting the branches of old teak and 
the leading shoots of saplings in Berar, Madras (Coimbatore), and 
Mysoie especially lequires serious attention. This order also 
includes the Tachinidce , an extremely important family of 
paiasitic flies, which are probably of great use to the forester. 
One of these has been discovered to infest the teak defoliating 
pest Hyblcea puera in the Nilumbur Teak Plantations. 

Lastly, we come to the great order Hemiptera or 
Rhynohota (Part VIII), which contains some of the most serious 
insect pestb known in the world. Original observations will 
be found under the families Pentatomidce, Ooreidce, Red uvi idee, 
Aphidce and Coccidce. These latter contain pests whose presence 
in the forest cannot be looked upon in any but the most 
serious light, even though our knowledge concerning them is at 
present but small. The black Aphid upon the Blue pine 
(P. excelsci), and the Chermes upon the spruce and silver fir, 
require most careful study, whilst the Monophlebus scale insects 
amongst the Coccidue have undoubtedly proved their great 
capabilities of spreading in a most wholesale manner and commit¬ 
ting great havoc over the areas they infest. The DehraDun white 
scale of the sal tree appears to be spreading right through the 
sal areas of North-West India. 

In conclusion the author wishes to express his regret that he 
was unable to illustrate the articles. He had the intention of 
doing this since he is well aware of the fact that illustrations 
are of the very first importance in papers of this nature. The 
monthly appearance of the Magazine unfortunately precluded 
all possibility of carrying out this idea. Should it be found 
possible to re-issue the papers in the form of a small hand-book 
for convenient use and reference,—and he must leave it to the 
consideration of his brother officers to say whether it would 
be useful in this form,—illustrations would be certainly incorpo¬ 
rated in the pages of the work. 


II.—CORRESPONDENCE. 

‘ Improvement Fellings in Deodar and Slue Tine Forest* 

i 

It would be interesting if officers who have had experience 
of deodar forests would give their opinions on the poiht raise*! 
in your review of my Annual Report in the Forester for May 1903,. 
namely, whether improvement fellings in mixed deodajr and blue 
pine, in favour of the former, ate of much use. In } Hazara I £hqd 
that where' the tWp fgnapies are of about ffie same age mid form* 
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thickets of saplings and poles, the pine, owing to its more rapid 
growth, tends to kill out the deodar; instances can be seen uf pole 
crops in. which the dominant stems are all pine, under these are 
a number of suppressed and dead deodar of about the same age. 
No doubt the pine forms an excel!et nurse if considerably older 
than the deodar; thus, under canopied crops of blue pine of 1st 
and 2nd class trees, whose crowns are at some height above the 
ground, with a few deodar seed-bearers, there will be found 
masses of seedlings of deodar to the exclusion of the blue pine, 
which cannot stand as much shade, but even here, when once the 
deodar is established, they will be all the better for the removal of 
the old pine. There seems no reason why the mixed pole thickets, 
if properly treated at the right time, should not turn into crops of 
this sort and thus, from containing pine with a small proportion of 
deodar, would finally consist of pure or nearly pure deodar. 

I may note that the area over which improvement fellings 
were attempted was 755 acres, not 15,000 acres, see para. 38; also 
that, as noted in para. 59 of the report, there was a surplus of 
Rs 31,294, not a deficit of Rs.8,325. A considerable part of the 
revenue of the division, namely, from the sale of the Kagan timber, 
is collected in the Jbelum Division of the Punjab, and this has 
to be credited to Hnzara in order to obtain the true result of the 
year’s working. 

F. V. Monro, 

Abbott a bad : Deputy Conservator of Forests, 

23 td May 1903. Hazara Diviston . 

[We trust that those of our readers who are in a position to do so, will 
fall m with our cot respondent’s wish and give their opioniona on a subject 
as important as it is interesting—H on. Ed.] 


Shrinkage in Timber during flotation* 

. I notice with surprise a remark made by the Conservator of 
Forests, Punjab, in his Annual Report of 1901-02, to the effect 
that in the Baahahr Division, for every 100 c. ft, cut iu the forest 
and exported by river in the log, not more than 72 c. ft are received 
in the depfits, giving a loss of 28 per cent, out of which 19 per cent, 
are attribued to shrinkage; whilst for every 100 c. ft. cut and 
exported in scantling, only 48*5 c. ft. reach sale depots, giving a 
less of 51*5 per cent. 

1 am unable to understand how a loss of 19 per cent can be 
attributed to shrinkage, as one would naturally suppose that timber 
which bad been lying ks water for several months would increase 
in bulk. Possibly it is due to breakage of the ends of the logs and 
to general wear and tear* 

The percentage of foes m transit, especially in the case of 
sbantlings, is so enormous that one wonders that itpayB to use this 
means of transport* 
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In the Jaunsar Division, where nearly all the transport i« by 
river, I find that from the year 1890 to 1903, 18.14,874 sleepeis 
and scantlings were launched into the rivers, 17,86,070 reaching 
the sale depots, giving a loss of 1’58 per cent. The sleepeis and 
scantlings are not remeasured at sale depots, but in order to allow 
for wear and tear sleepers are made | inch broader and \ inch 
deeper than the the usual size. 

J. C. Tulloch, 
Deputy Conservator of Forests , 
Jaunsar Division» 


The Susceptibility of Silver Fir (Abies Webbiaaa) to 

damage from Fire* 

There appears to be but little doubt that the Silver Fir 
suffers more than any of the other commoner conifers, in the 
Himalayas, fiom fire. From observations extending over 
Beveral years, it has been found that, where a fire has taken place 
in a silver fir forest, practically every tree scorched has died, 
which is not the case amongst deodar, Pinvs excelsa and Finns 
longifolia* The Spruce Fir (Picea morinda) is perhaps the next 
species to suffer most, then the three species above-mentioned 
in the order given. The mere fact that silver fir requires a 
colder climate may perhaps account for the fact that it appears 
to be liable to damage from fire to a greater degree than some of 
its confreres which can stand greater heat. Structural pecu¬ 
liarities may have something to do with the question, but I am 
not in a position to speak definitely upon this subject. 

There is one thing, however, that may account for this 
susceptibility of the tree to fire, and that ift its shape. The 
branches hang down, the lowest ones often sweeping the ground. 
Underneath these densely needled branches are nnmbers of dry 
twigs which have died from want of light. It is easy to suppose 
that when the long summer grass is set alight these small dry 
combustible twigs are the first to catch fire, and the natural sh4pe 
of the tree being like a chimney, the flue being represented by 
the trunk, the flames are drawn up by the enormous draught of 
air which mast be formed on all sides of the trunk, literally 
baking the tree to death. The baking, too, of the ground must 
also have a great effect on the roots. It should, however, be 
interesting to hear other foresters’ views on the subject, as my owjj 
observations seem to show that there is no doubt that other trees 
do not fall such easy victims to the fire-fiend as the Abie^ 
Webbiana . , 

Gamp Kcxjmbbkal? £. R&ocuifrs, 

Hasi&r if, -June lsf, 1903, Fbrest Jhpwtonki&u 
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tTnusuol development in leaves of Soymida febrifuga. 

Hooker’s Indian Floia, Cooke’s Bombay FJoia declare the 
leaves of Soymida febiifvga to be entiie. I herewith seno 
samples collected from the Kurnool Nallamalais, which show that 
they are also sometimes Serrate. It will be seert that there is a 
serrature of about $ of an inch at each principal lateral neive. 

A W. Lushington. 

Major Prain, I M S t to whom the specimens sent were submitted, says 
that among the specimens m the Herbal mm at the Botanical Gaidens, 
Calcutta “ Which come from 2D different localities, theie are none of Soy- 
tnidafebnfuga with leaves so distinctly seuated as the ones enclosed. Only 
two specimens aie other than entire—in one of these the leaflets have un¬ 
dulate, in another very slightly cl enated edges Both are from Central 
India”— Hon Ed. 


III.—OFFICIAL PAPERS AND INTELLIGENCE. 


We regret to report the death of Mr. R. H. B. M. 
Dobr6e, Assistant Conservator of Forests, at Dehra Dun, 
on the 16th May from cholera. He was taken ill in 
camp on the 13th and brought into Dehra next day. 
Mr. Dobree, who was first of his year and an F. C. H., 
joined the United Provinces in 1899. He was a young 
officer of great promise in his profession. 


fttpost on “ Spike ” disease among Sandal-wood Trees in 
Mysore and Eunsur Taluks, 

From the Proceedings of the Government of B. B. the Maharaja 

of Mysore. 

1 . May 22nd, 1903.—Inspected the Yelwat Residency 
compound sandal plantation, covering an area of about 600 acres 
The plantation was dpened about 13 years ago and three-fonrths 
of the area stacked wirat sandal and Cassia flm'ida (Sime tangadi), 
the latter as a nurse. The plants were raised by direct sowings, 
partly in patches under shelter of shrubs and Lantana bushes and 
partly in open plougbed-up furrows. r Tbe latter have mostly 
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died out for want of shelter. The cover throughout is very 
scanty, and those plants which have come up in the open and 
under the partial shelter of Acacia leucophlcaa (toppale), Gassia 
fiorida (Sime tangadi), banyan, casuarina and Lantaua are fast 
dying out, scarcely 10 per cent, being in a healthy condition. 
Those entirely surrounded by thorny growth have fared better, 
and on the whole look healthier. At least 95 per cent, of the 
stock in the open and under partial shelter have either died or 
me suffering fiom ‘'spike.” At the southern end, under the 
heavy shelter of mango and other trees, and in low ground, the 
great majority of the trees are in a healthy condition, but it is 
scantily stocked. 

The locality is outside the natural habitat of sandal. It is 
higher than the surrounding country and fully exposed. The 
soil is grayish, consisting of a large proportion of sand and 
gravel; and the whole area is overgrown with Lantana, which 
is impenetrable in the southern and western portions. Four 
diseased trees were marked here in order to study the progress 
of the disease. 

H. At my inspection of this plantation on the 11th May 
1901, I recorded the following observations about its condition:— 

“ In the afternoon inspected the sandal plantation in the 
Residency compound. Nearly three-fourths of the ground, cover¬ 
ing an area of 520 acres, had been stocked with sandal, but during 
the last two years the deaths haVe been so heavy that hardly 15 
per cent, of the plants are alive at present, due to the same causes 
as those mentioned aheady in the case of Hosurmariguai plantation 
(viz., drought and absence of shelter'. The area presents a sad, 
spectacle with its numerous dead and dying saplings. I fear that 
the whole plantation is doomed, unless there is a change 
immediately in the climatic condition.” 

Since then the plantation has changed from bad to worse, 
and l fear, ere long, sandal will be completely extirpated from the 
bulk of the area. 

3. About 300 yards from the northern limit of the plantation 
there is a fruit garden in low-lying ground enclosed by a live 
fence, consisting of Lantana and other species. In this fence and 
here and there outside it, there are a large number of extremely 
healthy but pollarded sandal trees, but not a single dead or 
diseased tree was observed. 

4. May 23 \'d, I903.--Explored the country lying between 
Yelwal and the village of l)od Margoudanahalli, S miles due south 
of Yelwal. Noticed a number of healthy trees m garden hedges, 
as well as within and outside gardens. All of’ them, however, 
have been heavily pollarded, this pernicious praties apparently 
having come into vogue within the last ten years, judging from 
the length of bole and general condition of trees. No one seems 
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to have thought it his duty to bring this wilful damage and 
mischief to the notice o i the authorities, and the j^eople them¬ 
selves do not seem to be conscious of the senousness of the offence, 
so fiee have they been to mutilate this valuable tiee without let 
or hindrance. 

5. To the south-east of Bommanahalli, 2£ miles to the 
south of the Residency compound, there is a date tope of about 
150 acres in extent, densely stocked with young sandal, partly 
natural and paitly aitificial. The whole area is ovei grown with 
Luntana and tuorny growth. At the lower or southern poition of 
this tract the growth of date is lather sparse and the soil very 
sandy. Heie many dead and a larger number of diseased plants 
were noticed. Higher up, wheie the giowth of date and other 
trees is denser and the soil appaiently is better, there were very 
few dead or diseased trees. 

6. One large tiee over 2 feet in girth, suffering from the 
« spike ” disease in an acute stage, was found about quarter of a 
mile from the above tract stanoing in close pioximity to two 
other healthy tiees of almost the same size and age. The 
diseased tiee had been cut half way into the trunk and had been 
otherwise injured. 

The diseased tree was marked for observation in order to 
watch whether it would die or recover, and whether the two 
healthy trees would get infected by it. It may be noted that 
all the three trees are situated on low ground in the open, 
unprotected by auy olhei tree and in close pioximity to Lantana 
bushes. If the disease is infectious, as has been asserted, it 
must spread to the healthy trees sooner or later. A large dead 
tree was also noticed within 10 yards of the diseased tiee. 

7. May 24 th, 1903.—Explored the country fying between 
Yelwnl and Belagola on the Seringapatam load ana Kuiaghalli 
plantation. All along garden hedges, and both inside and outside 
gardens, sandal occurs m great numbers; and without exception 
is as healthy as it possibly could be. As a rule, tbe trees are 
well sheltered, but sometimes are exposed and isolated. The 
best hit of natural sandal 1 have ever seen was met with in a 
thidk date tope which crosses the Sermgapntam road at the 
87 th mile and runs in a narrow strip following the course of a 
Btream porth-eastwards. 

8. The Kuraghalli plantation, referred to above, is to the> 
right of the Seringapatnm road and is only 2| miles from 
Yelwah Jt has an area of 80 aores and is fully stocked with 
sandal, wbioh waB raised by sowing in open ploughed fuirows. 
The plants are on an average about 5 feet in height. • There 
being hardly any other trees to shelter them, they are fully 
exposed and consequently are dwarfed and stunted j but no sign 
of ** spike” was noticed. Under shelter near the southern hedge 



SPIKE DISEASE AMONG SANDAL-WOOD TREES. 343 

a few very healthy trees up to two feet in girth were noticed, so 
also in an adjoining cocoanut garden. 

If the *• spike’’ disease is really infectious as has been stated, 
it is sti ange that it did not spread to the adjoining gardens and 
the Kuraghalli plantation. 

9. May 25£/i, 1903.—Explored the tract of country lying to 
the south of the T:elwal-Bilikere road. No sandal occurs from 
Yelwalto Handanhalli, a distance of 5 miles, but at the latter 
village there is a patch of natural sandal covering an area of 
about 600 acres, resembling an artificially stocked plantation. 
The area forms the head-waters of a small stream, the ground is 
depressed, forming a sort of dip, and the soil, which is stony, 
consists of gravel and sand. 

Sandal, though not presenting the same healthy appearance 
as in more favoured regions, does not show any sign of -‘spike” 
or any other diseases, though it has been hacked and pollarded 
for goat-browsing The trees rarely exceed 15 feet in height and 
two feet in girth Saplings under one foot in girth predominate. 

The auxiliary and accessory species with which sandal is 
found associated are: Anogehsw Uitifolia (dindiga), Cdnttrw 
moiitana (dante), Ixora Purviflora (gorvi), Lantana, Acacia 
catechu (kagli), Acacia leucophlcea (foppale), PavHta intHca 
(pavate), Diospyros ebevum (tupra) and several other species, the 
whole forming a fairly dense scrub. The growth of Lantana is 
nowhere heavy and parts here and there are free from it. All the 
trees, including sandal, are stunted and deformed, a condition due, 
undoubtedly, to the poverty and shallowness of the soil. 

10. From Handanhalli to Chika Bicbanhalli, and from the 
latter to Dod Bichanahalli and Yelehodi, a large number of healthy, 
but heavily pollarded and scattered trees, were noticed in the open 
fields, gardens and date topes. Those in the open Beemed less 
healthy, evidently owing to the clearing of the surrounding 
vegetation and isolation. As stated elsewhere, the people have 
been openly lopping off branches of sandal trees for feeding 
goats, with impunity. That none of these tracts had ever 
been visited by any Forest official is clear from the fact that 
the patel of Dod Bichanahalli could not make out that the 
Forester and two Forest Guards accompanying me, and who 
were in full uniform, were Forest employees. The shekdars and 
village officials apparently think that it is not their business 
to prevent such wanton damage and mischief. The matter will 
receive my earnest attention and a regular crusade will be waged 
against goat-herds. 

11. May 26th, 1903.—Explored abput 40 square miles of 
country to the south of the Bilikere-Hunsur road. 
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Scattered and pollarded, but perfectly healthy sandal trees 
were noticed in the gardens, fields and gomals of Jinhalli and 
Dallal. In the gomal lands of Chilhalli there is a denv’e strip of 
sandal mostly young, but with big trees here and there in a 
small valley, growing in the midst of dense scrub and Lantana. 
The soil and composition of the stock are the same as in Handan- 
lialli already described, but the sandal looks healthier and more 
vigorous, especially in the dense thickets. Healthy and scattered 
sandal is met with in the fields and gardens throughout, those in 
the gardens being healthier and more vigorous than those in the 
open fields. Nearly all the latter appear to have grown np under 
the shelter of trees and shrubs in hedges. With the extension of 
cultivation and adoption of improved methods of farming, the 
hedges and trees have been removed and the sandal now stands 
isolated and exposed. 

12. Immediately to the south of the Hunsurroad and in the 
midst of dense scrub and thorns an extensive area covered with 
excellent sandal, composed of all ages and sizes, is met with. 
This area forms part of the proposed Arabitittu reserve. Further 
south the vegetation is stunted, soil more exposed and the sandal 
occurs sparingly. 

Wherever the vegetation is healthy and dense and the soil 
fairly rich and deep, sandal is met with in its healthiest state, and 
where the vegetation is stunted and sparse and the soil hard and 
shallow, it looks sickly, being clothed with pale-coloured narrow 
leaves, 

13. We came this day across two trees with characteristic 
spiky leaves, one near a hut with all but one or two roots cut off, 
and the other an aged one, growing by the side of a sheet rock. 
Both the trees had been heavily pollarded and looked very aged. 
They are slowly dying out, and the small diminutive leaves are 
evidently indications of impaired health and vigour and not of 
any specific disease. 

14. May 27i$, 1903.—Inspected the Hosuwnarigudi plan¬ 
tation and the forest to the north of the Bilikere-Hunsur road. 
The following notes were made about the condition of the 
Hosnrmarigudi plantation at my inspection on the 9th May 
1901:— 

“Inspected the Hosurmarigudi sandal and gallnut plantation 
(500 acres). Judging from the number of dead and dry saplings 
the plantation appears to have been thickly stocked with sandal 
at one time, but now hardly 10 per cent, are alive. Those in 
sheltered valleys and under shelter have not died to the same 
extent. Mr. Theobald, who accompanied me during the 
inspection, attributes the heavy casualty to the disease which 
Mr, McCarthy calls ** spike.” I think it is more due to the 
severe drought experienced during the past three years. The 
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subject will be further investigated and a report submitted on tlie 
result of the investigation.” 

The plants were raised partly by dihblings under the shelter 
of bushes and date trees and partly by sowing in open ploughed- 
up furrows with CasBia florida. The casna has died ont, and 
the sandal that was raised with it is stunted and unpiomising. 
The dibbling* under bushes and trees have aiven better results, and 
the saplings on the whole are as healrhy and vigorous as eonld 
be e\'p°cted, having regard to the poverty of the soil nnd stunted 
scrubby vegetation. The whole area of the plantation and 
suirounding tracts were carefully searched in separate parties 
by myself and Messrs Benson and Muthinh, but not a *mg1e 
spiked tree was noticed. Neaily all the plants which looked half 
dead at my inspection of two years ago have reeoveied. And the 
plantation has now the appearance of a well-stocked area. 

15. Sandal is found scattered throughout from Bihkere to 
Hunsur, bub hardly any dead and no diseased trees were noticed. 

16. In the evening I was taken over by Mr. Petrie Hay, 
who takes a keen interest in the “spike” disease, and shown an 
acutely infected area, a mile to the west of the Hnnsni Traveller* 
Bungalow on the Coorg road. All the trees that stood on it have 
died or are dying out, hut hardly any diseased trees are noticed 
between the Travellers’ Bungalow and the infected area To the 
west and south of the latter, al«o, there are a few or no diseased 
trees, while to the north they are found sprinkled here and there. 
The tract is covered with Lantana. 

The diseased and unhealthy condition of the sandal in this 
tract, apparently, is due to frequent fires in Lantana thickets, 
in the midst of which it grows, aud unsuitability of the sub-soil, 
which here consists of a substratum of “ Kankur.” All the other 
species associated with sandal have also a sickly look and ate more 
stunted than sandal. It is, therefore, no wonder that sandal, the 
most sensitive of all, has suffered to a greater extent. 

17. May 28th, 1903.—Explored the tinet of country lying 
between the Hunsur-Bilikere and the Huu&ui-Heggaddevankote 
roads. 

There is a scrub jungle consisting of the usual deciduous 
species and Lantana thinly scattered Sandal is met with here in 
great abundance, and in places forms 50 per cent, of the stock. 
The growth is nowhere dense. About lialf-a-dozeu dead trees 
were noticed, bub no diseased ones, except in a small patch on 
the slope of a low hill where all the trees have died or are dying. 
The soil in the patch referred to is hard and stony. It is 
surrounded on all sides by perfectly healthy trees growing 6n 
deeper and better soil. 

Also noticed two sandal trees in the midst of healthy ones 
entwined and suppressed by thorny climbers bearing The cliarac- 
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teristie spiky leave*?, showing that the spiky condition of the 
leaves is not the characfenstic feature of any particular disease, 
but is only a sign of natural decay owing to old age, enfeebled 
condition of the root system, strangulation or suppression. 

18. In the evening Mr. Petrie Hay again took me and 
showed a number of trees about 2£ miles to the south of the 
Hunsur town on the Heggaddevankote road, suffering from the 
fi spike” disease. We saw 3 or 4 trees growing under favouiable 
conditions and in the midst of perfectly healthy ones with 
markedly spiky leaves. The locality is overgrown with Lantana 
and is subject to annual fires. I am inclined to attrihute the 
diseased condition of the trees referred to to the effect of fire on 
the surface roots of sandal. 

19. M<ty 2%th, 1903.—Explored the country lying between 
the Hunsur-Hanagod and Hunsur-Coorg roads. 

Fine healthy sandal trees were noticed up to a mile of 
the Hunsur Travellers’ Bungalow. Afterwards a number of dead 
and diseased trees were noticed for quarter of a mile along Lantana 
hedges and in the adjoining scrub jangle, very few being noticed 
to the south of the Hanagod road. Then, no diseased tiees were 
observed until the 6th mile from Hunsur, where a few diseased 
and dead trees were noticed in the fields. All the dead and 
diseased trees were standing exposed and isolated, and from their 
position it would appear that they grew* up in the midst of 
other growth. Not a single tree growing in the midst of shrubs 
and trees was found diseased. Again, a laige number of dead 
and diseased trees was met with in the fields of Tattekere 
village. To the north of this village np to Kallabetta on the 
Coorg road sandal abounds in the scrub jungle, but no diseased 
trees were observed. Sandal also abounds in the scrub jungle in 
the vicinity of the Kallahetta Police Station, but no spiked trees 
were noticed. The soil throughout this tract, as may be judged 
from the condition of the vegetation, is poor, stony and shallow, 
but the forest growth is better than that met with in the diseased 
tract further east. There is also less Lantana. 

Noticed a fairly big tree completely encircled and covered 
by. a thorny climber, bearing spiked leaver 

20. May 30 th, 1903.—Inspected the Kallabetta State Forest 
to the right of the Coorg road aud the sandal growth from 
Hunsur to Periyapatam. 

In the State Forest, for about 2 miles from the Hunsur 
Travellers’ Bungalow, diseased trees are frequently met with and 
form about 5 per cent, of the stook, but beyond that no diseased 
trees were met with. In the State Forest, the forest growth 
associated with sandal is extremely scrubby and stunted, all the 
trees having a sickly look with the leading shoots and tips of 
branches dead. Sandal towers above all, and may be seen, from 
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a distance, so there is very little protection for it. This miser¬ 
able condition of the entne ttoek, undoubtedly, is due to the 
poverty of the soil, which is stony and shallow. Where the trees 
aie fully sbelteied, sandal is as healthy as could be desiied. 

21. Sandal is found scattered along the edges of fields and 
in gardens between Kallabetta Police Station and Periyapatam. 
Those on fields are generally exposed, and consequently bear 
pale-colouied leaves; while in the gardens they are invariably 
healthy, the best and most vigorous trees being found there. 

Most of the isolated and exposed trees have had their outer 
bark and cortex facing south-west scorched, so as to leave the 
heait-wood along the whole length of the bole bare, a result due 
to severe exposure to sun and wind. 

22. Examined the sandal trees in the Periyapatam Travel¬ 
lers’ Bungalow compound and in the gardens close by. At the 
southern boundary of the compound a number of unhealthy- 
looking trees were noticed in the Lantana hedge, unsheltered 
by other trees, but they did not seem to be suffering from any 
particular disease. Along the northern hedge of the compound 
theie is a row of very vigorous sandal trees in the midst of 
Cassia floi ida and banyan. 

In the hedge of a garden to the west of the compound there 
was a snspiciuUb looking tiee which was maiked for observation. 

All the exposed and isolated sandal trees have had their 
bark and cortex along the whole length of the bole facing south¬ 
west scorched and peeled off, leaving the heart-wood exposed. 
Some splendid specimens of sandal trees were found m the hedge 
of a garden below the Periyapatam tank. 

23. May 31 si, 1903.—Explored the country lying to the 
south of Periyapatam and situated between the Hunsur-Anechow- 
kur and Perivapatam-Anechowkur loads. 

Sandal is found in great numbers at the edges of fields and in 
the scrub jungle outside them. Those in the fields stand exposed 
and isolated or m the midst of Lantana. Only 4 or 5 dead and a 
dozen diseased trees were noticed, all of which were either stand¬ 
ing in the midst of Lantana or once were growing in that condi¬ 
tion. Also noticed a number of trees killed outright by recent 
fires. I have little doubt that the diseased condition of the trees 
noticed by me is due to the annually recuiring fires whieh are 
puiposely staited by the villagers in the hot weather to destroy 
the ^anfcana. In the scrub jungles which are subject to heavy 
gracing, and where Lantana is not much in evidence, fires do little 

or no harm \ and nere no diseased trees are met with. . 

* * s 

24. In the Panchwalli plantation covering an area of about 
100 acres, winch is fairly well stocked, three young saplings were 
found in the midst of healthy ones with spiky leaves^ Sknilaady, 
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a few diseased trees were noticed about 2 miles from Perivapatam 
in the midst of Lantana hedges and thickets. 

25. June 1903.—Explored the country lying between 

the Peihapatam-Virauijendrapefc and Periyupatam-Fiasprpet roads. 

Fine healthy sandal trees were noticed for a distance of 5 
miles from Periyapatam in fields and garden hedges and a few 
scattered trees to the north-east of Muttur village. Then we 
came across a small patch of diseased and dead trees in the fields 
of Lalapur village. To the north and east of this patch healthy 
trees again occur up to the Fraserpet road. From the 127th mile 
to the 129th mile of this road a large number of dead and diseased 
tiees were noticed in the midst of Lantana, forming about 40 per 
cent, of the stock, except to the south of the 129th mile, where an 
acutely infected area in the midst of dense Lautana thicket is found. 
It was also noticed that sandal trees-under the heavy cover of fig 
trees in the avenues had died off, apparently from heavy cover, 
dampness and drip. The surviving ones have an extremely 
unhealthy look, with the top branches dead and scanty leaves, but 
none of the leaves had the appearance of "spike.” Near the 
130th mile a splendid specimen of sandal was noticed with spiky 
leaves and with its whole crown covered by a thorny climber. 
Close to it there were a number of fine healthy trees. 

From the 131sb to the 135th mile at the Fauvery, very few 
sandal trees dead or diseased were noticed on the roadside, 
except in an Inam jungle, where a number of healthy and diseas¬ 
ed saplings were observed. The disappearance of the sandal 
in this locality might be traced to severe fires in Lantana 
thickets, it being the usual practice in these parts to get rid of 
this pest by firing in the hot weather. 

26. June 2nd, 1903.—Explored the tract of country lying 
between the Oauvery river and the Fraserpet road up to the 
northern boundary of the Dodharve State Forest. This tract 
of country is very familiar to me, having passed and repassed 
through it scores of times between the years 1878 and 1885 on 
my way to the Coorg Forests further south. Then it abounded 
with most vigorous sandal trees $ but Lantana had not invaded 
to such an extent as at present Now the whole tract, except the 
cultivated fields, is covered with a dense tangled mass of Lantana, 
which year after year is burnt down to come up again with 
renewed vigour at the beginning of the following monsoon. 
The fires have almost exterminated the sandal. I noticed only a 
few healthy trees on the banks of the Canvery and in a small 

g ifceh under heavy shelter between the villages of Girgur and 
odho&ur. Trees standing on the edges of fields had a spiky 
or diseased look about them, which may be due to isolation and 
exposure or fire. 
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Further south, where tree growth is fairly dense, sandal is 
met with sparingly, and only two diseased saplings were noticed ; 
thus .showing chat where the cover is fairly dense and forest 
fires are not severe by reason of the comparative absence of the 
undergrowth, sandal is not subject to any disease to any annre- 
ciable extent. 

27. J tut? 3rd, 1903.—Explored the tract of country lying 
to the noith of the Fraserpet road from the 135th mile to the 
130th mile. 

On the bank of the Canvery there are two sandal trees under 
the shelter of a bamboo clump. In one of them half the branches 
contain the characteristic *• spike” leaves and the other half 
healthy ones In the other only twigs, here and there, are affected. 
Bo'h these trees have been marked for observation. In the same 
row there are five or six healthy trees, but at some distance from 
the two unhealthy ones. Farther on, towards the north and east 
to a distance of two miles from the Fraserpet road, not more than 
half-a-dozen diseased trees were met with. Here sandal, though 
not plentiful, is met with in fairly large numbers, especially in 
the hedges Where the hedges consist of trees and shrubs with or 
without a mixture of Lantana, the sandal, as a rnle, is extremely 
vigorous and healthy—especially where the soil is rich and deep. 
We came across several saplings in Lantana killed outright by fire. 
In the tract inspected not e\en one tree in a thousand was 
diseased. 

28. June <ith. \ 903.- -Explored the tract of country situated 
between the Periyapatam-Hunsur and Anechowkur-Hnnsur 
roads. 

Sandal is met with scattered in the fields, exposed and 
isolated, and consequently in a sickly condition. 

The sciub jungle outside the fields is rich in sandal, but. the 
trees are usually stunted with contracted crowns, the latter 
condition evidently being due to heavy pollarding for goat 
browsing. The other species composing the stock are also 
stunted, deformed and unpromising. 

Some healthy and vigorous sandal trees were noticed in the 
midst of bushes towards the Panchw r alli road. Two exposed trees 
with spiky leaves were noticed in close proximity to other healthy 
rees. These were the only diseased trees noticed during the day. 

Under the heavy shade of fig trees in the avenueB a number 
of dead and dying trees were met with, they haxing died appar¬ 
ently from the same causes as those mentioned under date 
1st June. 

29. At Hunsur, examined a number of healthy, diseased? 
and dead trees experimented^ uj>on by Mr. Benson under my 
instructions, the details of which are as follows;— 
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(a) One perfectly healthy tree standing in the open was 
girdled in Older to watch the formation of new shoots and leaves 
and changes in their appearance and size. 

( b ) One perfectly healthy tree standing in the open had all 
the lateral loots cut out and the excavation filled up with stone 
and eurth. 

(c) One perfectly healthy tree standing under shelter was 
similarly treated. 

(</) Several diseased trees were uprooted in order to see 
to what distance the roots extend and ascertain the cost of up¬ 
rooting. The root of one tree was found to extend as far as 55', 
crawling just below the surface, and afterwards was lost in the 
bund of a tank Judging from its thickness, its total length 
cannot be less than 100'. In another case the root extended to 
45'. The tap-root as a rule is not more than 5' from the surface. 

The cost of thoroughly uprooting diseased trees of about 2' 
in girth amounts to about 12 annas per tree. If the work is 
conducted on a large scale it could, probably, be reduced to about 
four annas. Dead trees would cost much less. 

(e) Examined also the root system of two healthy seedlings 
in order to see how the haustoria” of sandal roots attach them¬ 
selves to the roots of other trees. 

30. June 5th, 1903.—At Yelwal I had some diseased saplings 
cut, in order to see how their wood difteied from that of healthy 
ones. Twelve diseased and one healthy saplings were cut; five of' 
the former had holes bored right through the entire length of 
the stem, showing that some boring insect was at work, while the 
latter was in perfect condition. 

Specimens of sandal borers recently sent to the Indian 
Museum at Calcutta from the Devarayadurg Forest of the Tum- 
kur District were identified as the larvae of the moth Zeuzera 
cojfeu .* 

The insect attacking the sandal trees at Yelwal probably 
belongs to the same species. Whether the insect begins its attack 
when the tree is in a healthy state or after decay or disease had 
set in, is a moot point and requires further investigation.f 

31. A map illustrating the areas inspected and the distribu¬ 
tion and condition of sandal trees is appended to this report. A 
study of this map will not fail to lead to the conclusion how 
erratic the course of the “ spike ” disease is, if it i<», at all, a specific 
disease. A number of photos and a water-coloured sketch, 

* The specimen sent was in a small top or branch which it had hollow¬ 
ed out —IIon. Ed. 

f "W e would refer the Acting Conservator to the note on sandal-wood 
borers published in the Appendix Series with last month’s number of the 
Magazine,— Hon. Ed. 
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showing the condition, of spiked leases and trees, kindly lent by 
Mr. Benson, are also submitted herewith. 

Conclusions. 

32. After a careful study, extending over 15 days, of the 
diverse conditions under which sandal is found to grow in the 
tracts inspected, I have arrived at the following conclusions: — 

(«) That “ spike ” is not a specific or definite disease. 

(6; That the narrow, diminutive and bristle-like leaves found 
in the so-called spiked trees are not peculiar to any specific form 
of disease, but are commouly found in all trees dying from the 
following causes :— 

(1) Old age. 

(2) Injury to the roots by fires or hurt. 

(3) Suppiession or strangulation by climbers. 

(4) Fungoid, parasitic or epiphytic growth. 

(c) That spiked trees are always met with only in heavy 
Lantana thickets, which are liable to be annually or periodcally 
burnt. 

(TV) That poor or shallow soil or soil containing a great 
admixture of ‘ Kankur* or resting upon a substratum of ‘ Km kur,' 
induces premature decay of the root system and consequently of 
the tree. 

(e) That areas liable to be submerged and water-logged 
soils are inimical to the growth of sandal. 

(f) That sandal-wood sooner or later be exterminated in 
tracts containing dense growth of Lantana, owing to the liability of 
the latter to be burnt down by fire ; sandal being a sensitive plant 
and surface feeder is least able to withstand the effects of fire. 

(g) That “ spike ** is neither a contagious nor infectious 
disease, for if it were an infectious and communicable disease it is 
difficult to explain why it is confined only to particular localities 
or occurs only in scattered patches and amougst scattered tiees 
in the midst of healthy ones. It cannot be said that the disease 
has not had enough time to spread to other trees or other areas, 
because according to all accounts it has been in existence for at 
least seven or eight years. 

(h) That trees standing in the midst of thick scrubby growth 
or under the shelter of light-crowned trees and in the rich soils of 
gardens enjoy a total immunity from the disease. 

( i ) That sandal has always an unhealthy look where the 
vegetation associated with is unhealthy ; and where the latter is 
healthy and vigorous, diseased trees are never met with. 
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Measures undertaken for the eradication of diseased trees. 

33. Whether the disease is infectious or not, it is beyond 
doubt that once a tree shows signs of spiked leaves in an advanced 
stage, it never recovers It has, therefore, been conbideied advis¬ 
able to uproot all such trees. For this pm pose I have posted two 
intelligent and active Hangers, two Foiesteis and eight Forest 
Guards to the Hunsur Range with instructions to cany out the 
following opeiations 

(а) To carefully explore the sandal tracts in the Mysore and 
Hunsur Taluks and show their exact positions in the taiuk maps, 
using distinctive symbols to indicate healthy and diseased trees 
as well as density. 

(б) To piepare a descriptive account of each tract, stating the 
conditions of soil and vegetation in which healthy and diseased 
trees are met with. 

(t) To uproot all dead and diseased trees in the two taluks 
and any that mav be noticed m the adjoining taluks within 5 or 6 
miles of the borders. 

(d) To burn all the debris and unmarketable portions of the 
trees on the site, and to hand over to the custody of village 
officials all marketable wood. 

34. As the number of trees to he uprooted is not large and 
is confined to particular localities, I do not anticipate that the 
cost of the operation will exceed tlnee thousand rupees, which will 
be repaid ten times over by the sale-proceeds of the maikctable 
wood which, if not removed promptly, stands in imminent risk of 
being destroyed by fire. The whole operation, l expect, will he 
completed in three months. Stimgent instructions have beeu 
given to the local staff to uproot all the dead and diseased trees 
within a radius of 6 miles of the Hunsur town within one mouth. 

35. Detailed instructions have been issued to all District 
Forest Officers to make a close inspection of sandal tiacts with a 
view to discover whether the disease has made its appearance in 
their districts and to upioot any diseased tree that may be met 
with. 
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IV.—REVIEWS* 


Progress Report of Forest Administration in the 
Andamans for 1901-02. 


Thebe are 156 square miles of Reserved forests and 1,795 
square miles of UnclasBed forests in the Andamans. 


The Indian Forest Act, it is stated, does not apply. We 
conclude that its provisions are not considered necessary in a 
colony consisting primarily of convicts. 



ANDAMANS tOKESr ADMIWTSFRATION RrPORT 

An initial difficulty foi the forest Officer in the Andamans is 
the w mt of proper m ips rhe only map available is on a \eiv 
sin ill scale with meagre topograj hical details As theislmds ue 
m unbul en sheet of forest the survey of these detuls will not he a 
quick process Moreover, ludging from theexpenencesof Mi C Cr 
Ko_eis, the T oiest Officer, it vill be likely to be a rather d inceiout. 
business J\Jr JRogeis and Mi Vaux, Assistant (settlement Officer, 
had to make reconnaissances into tire haunts of the Tarawas, i 
tube who, to ottam non, twice atticked tl e convict jrrngs woil ing 
for the Foiest Depntment In one of these reconnaissances 
Mr Viux was killed md it fell to JMr Rogeis to bung tne pirty 
bick 

Iso woiking plans exist in the Andamans hut valuation 
suiveys to asceit m the aj poximite vield of ceitnin areas weie 
m ule during the year ihe v dilation a]peais to show tl it lo 
ton of padouk over 6 feet guth per acie is avnlible in tie foiest 
\ ilued and tin , it is believed excludes 50 pel cent of the trees 
is unsound A& it is stated fuithei on th it a neh padouk forest 
is one containing one tree per acie, tbib is explained 

I oi refeeived foiests at least which aie only lo6 square miles 
m extent, one would have thought that a working plan of a 
simple kind might be m ide 

A consideiable amount of botanical woik was done, chiefly 
by Mi Heinig, who held charge at the beginning of the year 

There ire no annual plans of operations and the Divisional 
Officer does not think them necessiry, because the amount of 
woik done depends on the amount of convict labour available, a 
y u>iug f ictoi Ihe Government of India, howevei, thirks that 
at le bt a forecist hould be diawn up Ihe Divisional Officer is 
quite pi untive about the lick of convicts Could not the Courts 
m India do something to help > 

\igoious woik on steam tramwajs was done dnnng the year, 
Rs 5 IU8 having been expended 6o extra men, “ including sicl, ’ 
were sanctioned for this which was doubtless very useful Iheie 
appears to have beeu careless work m the pu>t, necessitating a 
good deal of woik hems; done over ag un W e gather that theie 
aie considerable difficulties in making this line, hut we feel suie 
that the present eneigetie Divisional Officer will overcome them 
all Ihe maximum giadienb is 1 in 120, and o miles have been 
completed so far Ihere appear to be now 9 miles of tianaway and 
o of tempoiaiy fuel lines in the Andamans forests In addition, 
tueie are elephant dragging paths 

There is, to judge from this report, practically no difficulty 
in regard to foiest offences and fire conservancy 

W bile Torn 5a shows all the forests to be open to gracing, 
they are not really so Why should not Form H be drawn up 
correctly ? 
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It is reported that padouk reproduction is practically nil, 
which is extremely serious, since the raison d’etre of the Andamans 
forests is its padouk. Yet practically no artificial means to 
regenerate the padouk is undertaken. A little planting work 
with mangrove was undertaken, which seems unnecessary. Also 
some mahogany was successfully planted. The padouk is, 
like the teak and the sal, much hampered in its regeneration 
by bamboos, as well as other things, and it would appear highly 
advisable to lose no more time in clearing round parent trees 
and expending considerable energy in cultuial opeiations of this 
nature, rather than in planting, which seems to present much 
difficulty. We believe, in fact, that nothing effective will result 
until the idea is accepted that bamboos should be eradicated round 
seed-bearers, whether of padouk, teak or sal, in coupes under 
regeneration where bamboos are very numerous In the pieuent 
instance, perhaps, it is the deplorable lack of convicts that stands 
in the way, but something evidently badly requires to be done for 
padouk regeneration. Probably “ wounding the soil ” near seed- 
bearers in good seed years would be advantageous. This measure, 
which is so often advocated, is, we believe, rarely carried out in 
India, though it would probably be very successful. 

Over 12 lakhs of cubic feet solid of fuel were supplied to the 
Settlement, which is a falling off due to the importation of coal. 
It looks as if coal were coming in to stay, yet it is surprising 
considering that something like 86 cubic feet solid are given ior 
the lupee. It is stated that the lead for fuel carriage has now 
become long. 

Out of 322,517 cubic feet of timber exported over 300.000 
cubic feet (16,000 tons) were due to Government Agency. This 
is an increase of over 52.000 cubic feet of Government Agency 
timber, which is due to a great increase in the number of padouk 
felled The Government timber is removed in log by elephants and 
tramways to the creeks, down which it is floated with the assistance 
of boats and the steam launch “ Eileen ” Another launch appears 
to be required. Eventually the timber reaches the saw-mills, of 
which the Chatham mill is worked by the Forest Department, at 
Port Blair. It seems that more elephants, us well as more convicts, 
are required, though there are already 39 of the former. The 
purchase of nine more tuskers has been sanctiond. 

The charges for removal of produce by Agency amounted to 
Bs.2,05,446, but some Es. 60,000 of this is debitable to the 
elephants, of which 13 new ones were purchased during the year. 

The local cost per ton was Bs. 13*3. Under “ Minor Produce” 
is gurjan oil, of which 52,848 lbs. were collected by tapping. 
The revenue from this source was Bs. 3,303, and the expenditure 
Bs. 1,873. 
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The only other minor product of interest is mangrove bark 
for tanning, and whereas some 730 mauads were exported free 
of cost by convict labour, the surplus is only Rs. L71. 

A good deal of timber, fuel, etc., appears to be given away 
free, but on what principle is not eleai. 

Perhaps the most important items in this Report are that 
the first contract for 1,600 tons of padouk has been completed, 
and the second contract for a similar amount put in hand. 
Though the Repott is anything but concise, this matter has 
been dealt with but shoitly. 

The financial lesults were, compared to other years as 
follows:— 

Rs. 


Receipts ... ... 2,57,136 

Expenditure ... ... 2,11,950 


Surplus ... 45,186 

The surplus has fallen by Rs 85,598, which is chiefly dne to 
the purchase of a number of elephants., to much works on tramways, 
to incieased expenditure on timber export, to the fact that padouk 
sales in London and to the Indian Maiine were less, while there 
was a considerable outstanding due for padouk timber. 

The net result of the yeai’s working, however, is shewn to be 
Rs. 1,59,837, thus:— 

Cash surplus Rs 45,186; add, increased value of stock 
Rs. 1,12,051. increased revenue outstandings Rs 2,600. Last vear 
the net results of the veai's working shew a piofit of Rs./2,47I, 
worked on the same lines. 

The Report, while containing much that is interesting, is 
perhaps in places unnecessarily detailed and in others clogged 
with petty matter which should not find a place in an Adminis¬ 
tration Report. For example, the detailed description of the death 
of the elephant doctor, who “against orders *’ went to sleep on an 
elephant and fell off, is, though no doubt pathetic, not of great 
importance in connection with the administration of the forests. 
Bat though there is some lack of discrimination in compiling the 
report, the enthusiasm and energy with which the year’s work, 
and that a full one, was carried through is dearly visible. 


^ Annual Administration Report of the Forest Department 
of the Madras Presidency for the year 1901-02. 

The Madras Forest Administration Report, though reduced to 
two-thirds of the length of the report of the previous year, is 
considerably larger and more elaborate than the ordinary 
provincial report, and consists of oO pages, followed by 115 pages 
of appendices. 



336 


MADRAS FOREST ADMINISTRATION REPORT. 


The total area of Reserved forest is now given as 19,566 
square miles, of which only 770 square miles have not yet been 
biought under settlement. 

The pieparation of working-plans seems to he in rather a 
backward state, as there are 13,796 square miles of forest for 
which no working-plans have yet been taken in hand. 

In Madras, as elsewhere, the necessity for a special staff of 
working-plans officers appears to be felt. 

Under the head of Communications and Buildings, an 
expenditure of Rs. 1,13,838 was incurred, showing an increase of 
Rs. 32,000 over that of the previous year. 

To render this latge outlay necessary, the development of 
roads and cart-tracks in the forests was evidently not sufficiently 
pressed foiuaid in past yeais. 

The eleven miles of tramway in the Nellore District worked 
satisfactorily. 

During the year under report the enormous number of 23,750 
cases of offences against the forest laws came under observation. 

Of this number, more than half were compounded, generally 
for very small sums, though occasionally serious offences were 
also compounded. One timher theft case is reported as having 
been compounded for Rs 3,0()Q. 

As a rule, only serious cases were taken into court, and since 
the prevention of offences is of even more importance than their 
detection, it would seem as if the wholesale compounding of 
offences, failed to produce a sufficiently deterrent effect. Fire 
conservancy was generally successful throughout the Presidency, 
with the exception ol one range (Sandui). 

5,55') square miles were attempted to he protected (a little 
over one quaiter of the total area of reserves), and the protection 
was successful in 96 37 per cent, of this area. 

The average cost was Rs. 6-13-10 per square mile. 

In addition, about 4.000 square miles of forest are reported 
to be naturally free fiom fires. 

Under the heading of Sylviculture, nothing of much general 
interest is given in the report. Natural repioduetion appears to 
be successful in most of the forests. 

A good deal of work has been done in all three circles in the 
way of plantations of various kinds, and topes, both of exotic and 
indigenous species. Date cultivation has been attempted on a 
considerable scale, but has not met with much success. 

Considering the great extent of forest land in the hands of 
the Department, tbe'tocal timber outturn of the forests is small, 
being only a little over three million cubic feet: this includes all 
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timber, whether extracted by Government, purchasers, free-grantees 
or right-holders, and is composed of 2£ million cubic feet of 
miscellaneous species, together with only 3,200 tons of teak, 2,120 
tons of sal and smaller amounts of Tei muvdut tomentosa , Xylia t 
Plerocarpua marsvpinm , santalinue , and other kind*. 

In the Southern Ciicle, the present means of extraction and 
transpoit are inadequate, and a greater expenditure on them is 
required The total outturn of fuel for the whole Presidency for 
the }ear was neatly 15£ million cubic feet. 

Nearly lakhs of lupees were received from grazing fees, 
and othet minor produce yielded nearly 6£ lakhs 

The financial results of the year’s woiking show a total 
revenue of Rs. 24,96,494, and a total expenditure of Rs.17,46,121, 
giving a sutplus of about 7^ lakhs. 


V.-SHIKAR AND TRAVEL* 


England to Burma via Canada, Japan and China. 

(Concluded ) 

From Vancouver one of the <4 Empress ” steamers of the 
Canadian Pacific Oo. takes us aeross the Pacific to Yokohama. 
Too much cannot be said in praise of these steamers Though 
built in 1891 they are probably still among the most comfortable 
steamers afloat. They ate 6,000 tons and 10,000 horsepower 
and are more like large yachts than passenger steamers. The 
appointments, cuisine and accommodation are excellent, and I hope 
the company will one day see their way to extending their 
service to India. With the mpid railway service across Canada, 
and the proposed accelerated mail service from England to 
Canada, the time occupied between India and England, vi& Japan, 
might be so reduced as to render this alfet native and delightful 
route more practicable than it is at present to those to whom time 
is an object. 

The course taken by the steamer in its great circle sailing 
takes us close to the Aleutian islands, which fringe the Behring 
sea. 


The Pacific ocean however greatly belied its name —rough 
seas and magnificent wave scenery instead of placid waters. The 
passage to Yokohama occupied 14 days, the scheduled time j 
although the Empress boats have peiformed it in 10 days. 

Although Yokohama itself gives one little insight into Japan 
and its people, it is a convenient centre for several interesting 
eights in the neighbourhood. So much has heen said and 
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England to bubma via Canada, japan and china*. 


written about the rapidly changing Japan, and the necessity for 
visiting the country with ns little delay as possible if one wishes 
to see anything of the old life and customs of the countiy, that 
I was agreeably surprised to find that to all intents and purposes, 
as far as I could gather, the people still letained most of the 
quaint customs, ceremonies, and methods of living so character¬ 
istic of the country. 

The fact is that whilst railways, telegraphs, electric light, 
and modern systems of'government have affected the large towns 
to a considerable extent, the people still live evidently in much 
the same manner that their fm bears did and follow the old habits 
and methods of life, in very much the same May that the national 
traits, chai acteiistica and method of living have been retained 
by the Barmans, notwithstanding the many years occupation by 
the British Of course 1 do not refer to the great change that 
spread over Jap in when in 1863 the Shogunate was abolished, 
and the Mikado once more was restoied to supreme power Up to 
the end of the 12th century the Mikado appears to have been 
more or less absolute; from that time onwards till 1868 the 
Mikado had only nominal power, the real power being vested in 
a succession of powerful military chiefs called Shoguns; under 
these were the great territorial lords, the Daimyos, and their 
retainers, the Samurai. Theie must have been some wonderful 
sights to see in Japan in those days, not so very distant, for the 
feudal times ate said to have lasted till 1871. Amongst other 
quaint customs was that of wearing two swords by the Samurai; 
the custom was abolished by Imperial edict in 1877. 

Although the Japanese women still dress their hair in the 
quaint old fashion, the men no longer shave part of the head and 
draw the hair forward down the middle into a sort of roll, as one 
sees in pictures, but have adopted the European fashion. The 
costumes of both seres are what I fancy they have been for 
generations—the costumes which we are so well acquainted 
with in pictures and on fans. Those who may have adopted 
European costume are so much in the minority as to be 
hardly noticeable. 

It is quite feasible in a period of 3 or 4 weeks to see 
a great deal of Japan, although of course this time does not 
allow for much wandering off the beaten track. Railways, 
rickshaws and other conveniences of travel are available to see 
the following places, which among them can show most that 
is of interest and representative of Japan : Yokohama, Tokyo, 
ISikko, JMiyanoshita, Kyoto, Osaka, Nara, Kobe. All the details 
of the various Bights to be s'een from these centres are fully 
described in’ thB guide bookB, and at most of the hotels at these 
places convenient pocket guides are provided for visitors. Trained 
gtffrles of the "Guides Association .will accompany the- traveUe* 
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thioughout lus tour at finly moderate charges unier their 
direction little is mis ed and much time economised ,thev aie 
by no means indispensable however At the But sh Legation at 
Tik^o permits to visit the Imperial pal ices and gardens it Kyoto 
shouli be obtunel I cannot linger here to describe the many 
wonieiful an 1 mignificent sights to be seen in the vicinity of 
the pi ices mentioned above, the goigeous and beautiful temples 
of Nil ko aie alone sufficient to repay a visit to Jipan the in¬ 
conceivable wealth of detail that has been livished upon these 
buildings is absolutely marvello is and their setting amongst tl e 
dark giant ciyptomeius (6 lyptomena monica) ad Is much to 
their enti incmg eff ct \t Nikko is, or lather was, the celebn- 
ted red lacpiei bulge, a draw ng of which is r eproluced here it 



was earned avay by the stieim during a teirific typhoon 
vlnh occutred duung our visit Miyanosliita is a great 
summer resort with mineral spungs near it is a wend sight, 
the greit 'Ibulphur Hell’ I rom I ike Hakone, m the 
vicinity, excellent views of the gieab snow capped Fujiyama me 
obtained Kyoto, the old c ipital of J ipau, is full of moat inter¬ 
esting and typical sights Osaka is the great m inufacturmg centre, 
owing to its numberless witervays it is sometimes called the 
\ emce of J ipan Its Tueitie stieet at night is one of the most 
picttuesque and stukmg sights imaginable Japan at once 
conjures up thoughts ot geishas and indeed there is no greater 
plea-mre tl m watching the*e artless cieatur*»s m their effective 
costumes performing then floral dances- the Cherry Blossom, the 
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Wistaria dance, etc; between the dances, with dainty grace, they 
press one with tea and saki, the national drink. The majority 
of the geis-has are very young, 12 to 14 years perhaps, and 
they display a charming grace and innocence which is irre¬ 
sistible. 

The theatres are particularly interesting, as many of the 
pieces give one an insight into the lmnneis of old Japan, the 
costumnes and acting being very exact representations of the 
periods they illustrate. The area that would conespond to the 
pit and stalls in an English theatre is divided into small squares 
.by partitions about 1 ft. high ; each square accommodates about four 
people : here the spectators sit with their pipes and smoking-boxes 
and tea things. Galleries surround the theatie on three Bides and 
here are the higher priced seats. At the end of each act the 
children swarm on to the stage and lift up the curtain and 
generally amuse themselves unheeded. 

The stage, or a large part of it, is made circular and revolves 
'occasionally during a play, changing the scene with marvellous 
ease. 


One piece we saw illustrated an extiemely gruesome ancient 
custom of the Japanese. A minor poet who was with me at the 
time, composed the following verses which I venture to include 
here, not so much on account of their poetic merit as because 
the poet has followed with considerable fidelity the action of 
the play. I ventured to point out what seemed to me to be 
anachronisms and said that even the fiistline appeared capable 
of more than one interpretation. The youthful poet eyed me 
with a withering look. “ A lot you know about poetry,” he said 
scornfully. I disdained to reply. The acting was painfully 
realistic, the little boy beiug paiiicularly pathetic. 


TBE SaMUUaI’S FAKfc.Wb.Ll*. 

The ambient air, with fragrance rare the cherry blossom fills. 
The last soft rays of setting son light up the pine-dad lulls. 
Belated birds across the lake are wending home their way ; 
And all aroond seems peaceful towards the close of day. 

But, oh 1 in the Samurai’s home, nor peace nor rest are there, 
But sounds of bitter anguish float piteous through the air ; 
Bor his feudal lord hath called him. He to the war must go, 
Nor may he lmger thinking, when calls the Dai my 6. 

His wife with poignant sorrow rocks slowly to and fro; 

His old sire’s face is tight and drawn with unrepressed woe; 
But sadder still his little son, a blithesome lad was he, 
Oliugeth with wond’ring terror unto his father’s knee. 
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And now the final parting cup (they II meet on eaith no more) 

Is sadly diunk by ill, ana dioy ped unheeded to the floor 

The fathei g ves the child into his giandsires ti enabling hands 

Then with sti earning eyes one moment he upon the thieBhold stands 

Ihus, with one long despairing look depaits the Samuiai 
Put haidly had he stuted ete his boo s heait pieicing ci> 

Stiyshim and he sees the boy from his gran isiie btiug^Ied fiee 
Who runs and soon doth cling again unto his f ithei s kuee 

Oh 1 who mav know the anguish with which he unclasped those little hands, 
Hid his heait been bound with non it hid sutely burst its bands 
And so the child is handed back yet thnce he struggled fiee 
And tried to draw his father back, a piteous sight to see 

B it now the vwful deed may no longer be delayed 

With quiv ling hands the grandsne chaws forth the ciuel steel blade 

And plunges at deep deeper still into the lads voiin^, lleast, 

Till with throat stifled gmgling he sinks to everlasting rest 

The grandsne to the mother turns but gucf had pioved its nn^ht, 

And when she siw her offapnng killed hei spa it winged its fli 0 ht 
bo he alone is left with despau he turns the knife 
Unto himself, and gruesome lian kiu ends his life 

Afai off the father watches with grief blinded eyes 
Oh cruel loyal ty that asks so great a saci lhce * 

But he who loves his feudal lotd no sacrifice must mind, 

And he may not fight the good fight who leai es home-ties behind 

With fragrance lare the ambient air the cherry blossom fills, 

And d uk and gloomy are the dense pine coveied hills 

The low img clouds are gathering fast, making daikei still the way, 

As the Samurai takes his leave towards the close of day 

Japan is a continual wondei and delight to the curio liuntei, 
it would seem as if the nation is a whole weie aitists, the 
exquisite delicacy and finish of even the commonest articles is 
extraoidinary. It is said that practically all the really valmble 
old ouiios have long «unce been bought up and have left the 
conntiy There is still, however, plenty of ancient anl modem 
woik to irresistibly tempt the tiaveller to bny Gold laeqnei, 
old and new, Damascene gold and iron. Cloisonne, Satsumv 
ware, old sword ornaments, many of these of most exquisite 
woikmanship, bionzea, ivory can mgs, old and new silk embroi- 
denes, and quaint cutiosof all kinds too numeioas to attempt 
to detail here. 

I was particular* interested m gold lacquer and saw the 
work m its various stages on several occasions Ibe name is 
somewhat of a misnomer m the case of all gold lacquer, as theie is 
little lacquei to be sefn, nothing but puie gold, which is applied 
to the pnpired surface in minute paitides and also m large 
pieces to foim varion? designs The work-occupies a very long 
tune even foi the smallest articles 5 it will be readily understood 
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therefore that this, combined with the value of the material, 
involves very high prices for the finished work. 

Old gold lacquer is much sought after ; many specimens 
of the less costly aitides, like medicine and smoking-boxes, 
can be picked up in the old curio shops, some bearing the 
crests of the Shoguns or Daimyoa, which gives them a greatly 
added interest. 

Railway travelling is quite comfortable ; the excellent check 
system for baggage relieves one of any anxety on that score. In 
the first class carriages a little table is set out for ten, which is 
provided free. Excellent beer brewed in the country is obtain¬ 
able everywhere and is sold at many railway stations. 

One of the finest views of Fujiyama is obtained from the train 
at Grotemba. The general count!y scenery is very picturesque ; 
the cultivation might almost be called carpet cultivation there 
is such a mixture of crops in close juxtaposition. 

Small terraces of rice, wheat, barley, millett, sweet 
potatoes, beans, lily bulb, a little of each. The country is well 
wooded in most parts and a considerable amount of small plan¬ 
tations—pines, cryptomeria, etc.—are seen. Large forests of pines 
and oaks are said to exist in the island of Yezo. 

The most generally utilised timber appears to he that of 
Pinu8 dev ai flora and P. Maasomana. 

The wood of the cryptomeria has a good grain and takes a 
high polish, but I was much struck with the magnificent timber 
of the * Key aid ’ (Planera japonica ; the columns of the large new 
temple, the Higashi Hongwanji, at Kyoto are made of this. The 
Japanese, who are great admirers of the grains of the vatious 
woods, have left these columns plain and polished. 

Another wood much need, remarkably white and close 
grained, is the i Hinoki' (Chain cecy par is obtusa); it seems to bear 
exposure, as the railings of the Yaami Hotel at Kyoto are made 
of this wood. A beautiful thatch is made of the bark of this 
tree j the thatch is made about 12 inches in thickness and is 
seen at its best in the many covered gateways of temples. 

But the most remarkable tree of all is the * Matsu ’ (pine), 
very much like P, sylvestris in appearance; the reddish colour of 
the bark is still more pronounced, with a flattish umbrella-shaped 
crown. It takes to itself the quaintest and most bizarre shapes 
imaginable and is greatly admired by the Japanese for it? 
contorted and grotesque growth ; it is frequently dwarfed artifici¬ 
ally and used in landscape gardening. The finest specimen I 
fcaw was when descending the Rapids of the Katsuragawa, 
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The dwarfing of trees is a great art with the Japanese and 
I went over several nurseries: cycads, eryptomerias and conifers 
were the species most commonly seen. 

The Japanese strike ooe as a most adaptive people and once 
they have been instructed in any particular work are quite 
capable of managing and carrying it on without foreign assistance. 
Thus their railways, telegraphs, electriot lights, etc, appear 
to be under their own management entirely. One shudders to 
think of the confusion that would reign if similar works in India 
and Burma were left to the tender mercies of the natives. At 
present Japan is greatly hampered by the want of capital, 
although there would seem to be plenty of scope for capital in 
mines, minerals and industrial works. There is no doubt that 
foreign capital at present fights shy of the country: the fact is 
that the law and its administration are so remarkably lax and 
doubtful, that naturally no capitalists are willing to risk large 
sums under such unfavourable conditions. Commercial integrity, 
also, is not of that high standard which is necessary for successful 
development of trade The policy of honesty which China 
has long since learnt to its advantage is at present a policy 
which is but dimly understood by the Japanese. 

It is with unfeigned regret that we take leave of Japan and 
its people ; the wondrous and entrancing country, the charming 
people and their quamt ways, are sights that no one who has the 
opportunity should miss seeing. 

From Kobe to Nagasaki, through the picturesque inland sea, 
and thence on to Shanghai by an Empress steamer. We landed and 
went through the China town of Shanghai. The stench, the dirt 
and the filth are too appalling for words and we had no regrets 
in sailing for Hong-Kong. 

Some of the buildings at Hong-Kong are remarkably fine j the 
Club, too, is a fine building. The view from the * peak,’ 1800 feet, 
in the day is beautifulj at night it is like fairyland : we look down 
on what appears to be a limitless expanse of illuminations. The 
large harbour is crowded with craft of all kmdB from men-of-wav 
downwards, and their lights reflected in the dancing waters, with 
the lights of the town itself, forms the most brilliant panorama 
imaginable. The Botanical gardens sure excellent and well 
kept 


From Hong-Kong we continued the journey to Singapore, 
whence we visited Johore and went over the Sultan’s palace. 

The Botanical gardens at Singapore are also very interesting 
and well kept, the Malay Vermillion sheathed palm (Qyiioataakys 
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lacoa ) being a striking object. The yellow-belled Thevetia 
nerifolia , common in Burma, was flourishing here A very striking 
fan-shaped palm, the Travellers tree (Ravenala Madagascar^ msis) 
is common over the island. 

On the way to Singapore we stopped at Saigon (Cochin 
China). Saigon is situated ou flat ground little above the 
surface of the river. It is an extraordinary town : a theatre or 
opera house like the Grand Opera House at Paris on a small scale, 
radiating boulevards and cafes, elaborate public buildings and a 
well laid out town; there appeared to be little trade however. 

From Singapore we had the pleasure of travelling in a cargo 
boat of speed 9 knots an hour; this was for some reason put on 
in place of the ordinary passenger mail boat. We stopped at 
Penang and had a few hours ashore and then pursued our slow 
course to Rangoon. 

Once more the gilded top of the great Shurd Dagon Pagoda 
appeared in sight, in fancy I heard the tinkling bells of the many 
pagodas, as they shook tremulous in the breeze, the gay-coloured 
throng were no doubt crowding the sacred steps whilst the yellow 
robed monks were chanting their monotonous prayers. I had 
been round the world since last I saw this sacred fane, and now I 
must doff my globe-trotting garb and clothe myself in dignity, 
for am I not also a priest of a true religion * ? 

Taung-gyi. 


# “ EveryTTorest Officer is the priest of a true religion.”—“ India revisited ’ 
Edwin Arnold, 0 SI , 1880. 
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VI-EXTRACTS, NOTES, AND QUERIES. 


Prise Say at the Imperial Forest School, Dehra Sun. 

On the last day of March, the annual prize-giving took place. 
The beautiful gardens of the Forest School always look their best 
at this time of the year, and offer a delightful place for social 
gatherings of any kind. All the principal residents of Dehra, 
both Military and Civil, European and Native, were present as 
usual on this occasion, and testified to the kindly interest they 
all take m the affaiib of the school, at the same time enjoying a 
visit to the school gardens bright with flowers, and its buildings 
and museums, which are both interesting and attractive. Sir 
Edward Law, Financial Member of His Excellency’s Council, was 
present at the prize-giving. A large tent was erected on one of 
the lawns in the garden, and the prizes were given from a small 
platform at one end. 

The Board of Control was constituted this year by the follow¬ 
ing officers of the Forest Department in addition to Mr. Eardley- 
Wilinot, the Inspector-General :—Mr. F. B. Dickenson, from 
Oudh ; Mr. Lace, from Bengal; Mr. Hobart-Hampden, from the 
Central Provinces, who now succeeds Mr. Oliver as Director of 
the School ; and Mr. Lewis, Director of Pnblic Instruction, 
United Provinces 

The Director of the School, Mr J. W. Oliver, in his opening 
speech, spoke as follows : — 

<£ It is a great pleasure to me to be able to report that the 
result of the final examination has, on the whole, been very 
satisfactoiy. The classes of 19(il-1902 opened with 37 students 
m the Upper class and 8 in the Lower; there were some 
alterations during the course, and the numbers who presented 
themselves for examination were 35 and 7, respectively. Of 
these four, Kama Iyengar, Venkata Hama Iyer, Kaushi Ram and 
Mr. A. M. 0. Littlewood have gained the Higher Standard 
certificate with honours; 27 have gained the Higher Standard 
pass certificate; two, Sidiqui and Sidhu Ram, the Lower Standard 
certificate with honours, and 5 the Lower Standard pass 
certificate,—in all 6 honours and 31 passes out of a total of 42 
As regards honouis this is, I think, the best result on record. I 
trust the junior classes will follow the good example set them. 
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“ At the Entrance examination held in October last, 43 
candidates out of 96 qualified for admission, compared with 51 out 
of 81 in the previous year. I should here perhaps mention that 
the Bombay Government has decided to train its Rangers at 
Dehra Dun, instead of at Poona, so that in future we may expect 
an increase in the number of students in the Upper classes, and I 
hope also a greater degree of competition. 

“ There have been some changes in the teaching staff during 
the year. Mr. Hooper undertook the Physical Science lectures in 
place of Dr. Leather, absent on leave ; Mr. Duthie, who has been 
connected with the school from the very beginning, has, I regret 
to say, retired from the service, but he was nevertheless good 
enough to undertake the oral examination in Botany. Mr. Steb- 
bmg’s term of deputation as Forest Entomologist came to an end m 
January last, when he left us to take up the acting Superintendent- 
ship of the Indian Museum, but I hope the post may shortly be 
restored to the school m order that the useful work initiated by 
him may be further carried on. By the unexpected death of 
Pandit Raghu Nath Patbak, the Vernacular class has been deprived 
of an efficient lecturer and the Piovnicial seivice of one of its 
oldest officers. 

“ The stanrland of athletics at the school has been fairly well 
maintained, and it is only due to the fewer number of European 
students now attending the course, that there has been a decrease 
in the enlistments in the Dehra Dun Mounted Rifles, to which at 
one time the school furnished a ‘Forest troop.’ 

“ There is, I think, nothing else for me to note, except to say 
that with the exception of one bad case of enteric, and two severe 
cases of malarious fever, all contracted elsewere than at Dehra, the 
health of the students has throughout the year been very good ” 

Mr. S. Eardley-Wilmot, Inspec tot-General of Foiests to the 
Government of India, then spoke as follows :— 

“Ladies and Gentlemen,— 1 have only a few remarks to 
naake before we proceed to the distribution of prizes. I wish to 
most heartily congratulate the Director, the School Staff, as well 
as the students, on the very successful results of the examinations 
that have just been held. We have four honours’ men in the 
Upper class and two in the Lower j whilst ont of 42 candidates all 
but four have obtained certificates. Moreover, of these four, three 
came from SiAm, and I am assured that want of knowledge of 
English and not want of intelligence and industry has been the 
cause of their failure We do not claim to turn ont experienced 
forest officers fiom the Dehra Forest School, hut we do boast 
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that those who obtain certificates have been well Equipped for 
the profession they have chosen. Their futme must depend on 
the manner in which they use their equipment. I hope that 
the past students of 1903 will in lemembenng this speedily rise 
in the service. 

“ I have no desire to introduce any element of sadness into 
these proceedings, but I think that a passing tiibute is due to 
the memories of two fore.-t officei-, who wete with us here last 
year. In Mr. Hill most of us have lost a personal friend, and 
Mr. Fordyce, though not so well known in these Provinces, was 
a favourite with all who met him. It is giatifying to their 
friends and to the Department to know that their professional 
attainments and value to the State have been fully recognised 
by the Government under whom they served. 

“ Other changes are impending. Mr. Oliver, who has for the 
last six years so ably filled the post of Director, is now going on 
furlough, and this seems to bean excellent opportunity for wish¬ 
ing him a prosperous voyage and a happy time at home. He may 
be sure of a welcome if be returns, but if he has other plans he 
may feel certain that hp leaves behind him, both in Burma 
and Tndia, a host of friends as well as many memories of kindly 
actions unostentatiously performed. 

“ And now, ladies aud gentlemen, thanking you for the inter¬ 
est you always take in these proceedings, we will go on to the 
distribution of prizes which is the main object of our meeting.” 

The prizes were then distributed by Mrs. Eardley-Wilmot. 
The following is the list : — 

Higher Standard certificate with honours : B. V. Rama 
Iyengar (Mysore ; K. R. Venkatarama Iver (Madras) ; Kaushi 
Ram (Punjab); A. M. C. Littlewood (Madras). 

Lower Standard certificate with honours: Rahmatullah Sid- 
diqui; Sidhu Ram. 

Prizes. — Best student of the year in the Upper Class : B. V. 
Rama Iyengar. 

Best student of the year in the Lower Class: Rahmatullah 
Siddiqui. 

Protbero-Thomas Prize for the best student of the year in 
Practical Forestry : A. M. C. Littlewood. 

Best Note-book in Forestry and Forest Engineering; A. M. 0. 
Littlewood, 

Best Note-book in Lower Class : Rahmatullah Siddiqui. 

Best Student in Botany : B. V. Rama Iyengar. 

GampbeU-Walker Prize for the best student from Madras : 
Venkatarama Iyer. 
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Best Entomological Collection : Bejoy Chandra Sen Gupta. 

Best Athlete of the year: Sitaram Puri. 

The following prizes were also awarded from the Brandis Prize 
Fund for original articles published in the Indian Forester : — 

Mr. Pranjpe, Extra-Assistant Conservator of Foiests, for 
an article on the Tussar Silkworm. 

Rai Sahib Upendranath Kanjilal, F. L. S., Extra-Assistant 
Conservator of Forests, for an article-on the Jubal Forests. 

List of Medals awarded. 

Upper Gla ss—For Forestry : K. R Venkata Rama Iver. 

For Surveying andDtawing ; Mr. A. M. C. Liltlewood and 
Nui Tawng Kbain (Siamese student). 

For Forest Engineering : B. V. Rama Iyengai and Kaushi 
Ram. 

Proxime accessit: A. M C. Littlewood. 

For Bofany: B. V Kama Iyengar. 

Lowet' Class. —For Foreshy : JSidhu Ram. 

(From The Pioneer.) 


The Forests of Indie, and their Management, 

* 

A MOST instructive paper on the Management of the Forests 
of India was read by Mr. Gamble, F E S , C.I E., before a meeting 
of the Royal Colonial Institute, in January last. After touching 
upon the area and distribution of the forest tracts of the country, 
the lecturer pointed out that the great importance of. m his opinion 
the most important function of, the forests was tlieir action in the 
preservation of the water-supply of the country. The forests 
preserved the catchment areas of the great rivers from erosive 
notion and consequent drying up, and by receiving the amount of 
water caught in these areas, and consequently the amount contain¬ 
ed in the great rivers, enabled the Engineer to obtain a permanent 
supply of water for his gieat Canals. Mr. Gamble then considered 
{he question of timber export from the country, pointing out that 
the Burma teak trade was the only one of importance ns far as 
export went. Other small exports were blackwood from Malabar 
and padouk from the Andamans, and smaller quantities of satin- 
wood, .ebony, red senders wood for dyeing, sandalwood, rattans and 
choice bamboo axe occasionally sent out of the country. The leak 
sold yearly oomea to between 200.000 and 300,000 tons, valued at 
about million pounds sterling, showing what a valuable property- 
Government possesses in the forests of Burma, 
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The lecturer, proceeding, noted that attempts had been made 
to introduce to the trade a number of other fine woods, but that 
difficulty lay partly in the trouble that has to be taken to draw 
th^ attention of dealeis to new woods, and partly owing to the 
maintenance of the supply being not easy to keep up in the case of 
species which are not gregarious. Mr. Gamble stated that im¬ 
provement of communications should help this difficulty to dis¬ 
appear. He perhaps might have added that the establishment of 
some central scientific bureau where such questions could be 
threshed out by men specially qualified to deal with them for the 
country as a whole, would help to solve the difficulty still further. 
The lecturer then proceeded to show that the forests of India pro¬ 
duced three categories of timber :—(1) export timber, chiefly teak; 

(2) timber for public and other large works and railw'ay supply ; and 

(3) small wood for the general supply of the gieat mass of the 
population : the woiking of the foiests depended upon which of the 
above three formed the chief produce required from them. After 
describing the various classes of forest existing in the country, the 
lecturer alluded to the system of management, touched upon the 
constitution of the staff of the Department, and described how the 
various foiest reserves were foimed. The preparation of working- 
plans was glanced at and the various systems in force were reviewed. 
The training of the forest staff was described and in winding np 
the lecture Mr. Gamble gives the following points upon which he 
thinks more can be done, viz., (1) the afforestation of waste lands 
in the waste couutry; (2) the cultivation of India rubber, gutta 
peroha, gamboge, etc.; (3) the endeavour to bring to the notice 
of the export trade some of the more valuable timber and furniture 
woods now too much neglected ; and (4; the necessity of improv¬ 
ing the forest staff as a scientific body capable of undertaking the 
position of advisers to Government in matters of forest natural 
history and in all matters relating to trees and planting. 


VtI.—TIMBER AND PRODUCE TRADE. 


Churohill and Sim’s 'Wood Circular. 

London , 4th June 1903. 

Esat Indian Teak. —The deliveries for May correspond 
closely with those for May 1902, at 1,113 and 1,115 loads 
respectively. For the first five months of this year they are 
4,787 loads, and for the same period of last year they were 5,573 
loads. There is no change at all to report in prices and the 
market remains not only short of stock but still without any near 
prospect of any normal supply. 

Rosewood—East Ihdia. —For large, prime logs them Is a 
very fair d&m&nd, but inferior wood is not much sought for t 
there is, howwrar, but little stock on hand. 
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Satin wood—East India —There is a considerable stock on 
hand and sales are slow as t.he demand continues very quiet. 

Ehony—East Xndi4 —Sizeable, sound wood is in fair 
demand. 


rnicE 

Indian teak, logs, per load 
„ „ planks „ 

Rosewood, per ton 
Satinwood, per s.ft. 

Ebony, per ton 


CURRENT. 

... £10 5*. to £18 10s. 

... £13 5s. to £20. 

... £8 to £11. 

... 6d. to 18d. 

... £8 to £12. 


Denny, 2£ott and Dickson, Limited. 

Wood Market Report. 

London, 3rd June 1903. 

Teak. —The landings in the docks in London during May 
consisted of 626 loads of logs and 5b6 loads of planks and scant¬ 
lings. or a total of 1,192 loads, as against 1,260 loads for the 
coiresponding month of last year. The deliveries into consump¬ 
tion were 566 loads of logs and 459 loads of planks and scantlings 
—together 1,025 loads, as against 1,097 loads in May 1902. 

The dock stocks at date analyse as follows :— 

5,122 loads of logs, as against 7 547 loads at the same date last year 
8,u08 „ planks, „ 3,550 „ „ „ 

— ,, blocks, ,, — ,, „ ,, 

Total 8,130 loads „ 11,097 loads „ „ „ 


The above figures sufficiently show that even the present 
high level of priceR for teak does not stimulate the Indian 
shippers to increase their supplies to Europe. It must, howe\er, 
be borne m mind that, whilst the supply of teak logs of European 
quality cannot he supplemented at the shipping ports until the 
new season’s outget fiom the forests commences to at rive in the 
late autumn, the present abnormally high late for planks and 
Tscantlings should serve to stimulate their production fiom 
inferior ones. 

Business during May has been of a normal character. 
The high f. o. b cost of most of our wood imports, although eased 
down hy a continuance of exceptionally cheap freight rates, 
has continued to diecouiage large buying by impoiters here; 
and the consumer also continues to content himself with only 
just covering his actual need, so that, whilst a steady trade has 
really gone on, thpre is a sense of contraction and difficulty—with, 
no need, however, for ^nyone to sell without a fair turnover 
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piofit, as stocks are not sufficiently heavy to cause financial 
difficulty 'Ihe inevitable outcome is the appirciable puttm 
down of the t. o b cost ; but how long shipper can wait betoi 
recognising this lemams to he pio\ed, a*. so long a» they tan 
affoid to submit to lestncted sales, and abstain fiom consign¬ 
ments, will then hands lemam unforced. 


Market Hates for Products. 

Tropical Ayncultiwist, 1st June 1903. 


0 irdamoms 
Cioton seeds 
Cutch 

Gum Arabic 
Do Kino 

India-) ubber, Assam 
Do Bunna 

MyrabolamB, Madias 
Do. Bombay 

Do. Jubbulpoie 
Do. Bengal 
Nux Vomica 
Oil. Lemou-grass 
Oichella ween, Ceylon 
Sandalwood, logs 

Do, chips .. 
Sapanwood 

beedlac ... 

Tamarinds, Calcutta 
Do. Madias ... 


pel 
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fl 
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19 

11 
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)) 

11 
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11 
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it 

2s. to 3s 2«/. 

9 
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11 
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19 

11 
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If 

If 

3s. b d to 5s. 

*9 

11 

7«. to 10s. 

11 

11 
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If 
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JJ 
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I* 
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11 
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8s. to 10s. 
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11 
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Cooper’s Hill as a Training College for the Imperial Forest 

Servioe. 

A good deal has of late appeared in the papers and elsewhere 
on the subject of the continuance of Cooper’s Hill—that College on 
the Hill situated in one of England’s fairest counties and over¬ 
looking one of the loveliest of the vales of Father Thames. All 
that has appeared on the subject, however, has been strictly in 
connection with the Engineering side of the College. Since this is 
by far the larger portion of the Institution, which came into being 
in order to provide specially trained Engineers for the Indian 
Service, this is perhaps only what was to be expected. At 
present, therefore, it would appear that the future maintenance 
of Cooper’s Hill, whether it is to stand or drop, as in the 
case of Haileybury and other famous institutions of old, into 
the limbo of the past depends upon whether the officers of the 
Public Works are to be specially trained for that great Depart¬ 
ment at a Government college or whether they shall in future be 
recruited in the open market. With the arguments for and 
against this side of the question we shall not here concern 
ourselves. It is our intention to examine the advantages of the 
College as a training ground for the Officers of the Impeiial Forest 
Service and to compare the training obtained under the present 
regime with that available at one of the great Univeisities. 

Since 1885, a period of 18 years, all the Officers of Ihesnpeiior 
branch of the Forest Service have been recruited from Cooper’s 
Hill, i.e., they have won their provisional appointments in pnblic 
competition and have then been sent to Cooper’s Hill to 
he specially tiained in the woik of their future profession. 
Until 1890 the period spent at the College was five sessions, 
followed by a four months’ tour in the forests of Germany, 
two years in all The students who passed the public examina¬ 
tion in 1890 spent eight sessions at the College, from September 
1900 to March 1903, followed by a four months’ tour in Gel-many, 
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a total of three years. It having been decided that the German tour 
did not produce all the results desired it was abandoned the 
following year. Under the new regime the students remained in 
residence at the College during seven sessions only, proceeding to 
(feimany in the January of their third year and spending six 
menu v working in pairs under specially selected German Forest 
Oftkeis, their work being under the general supervision of that 
eminent forester, Sir Dietrich Drandis. This programme mas 
.again changed some years later, and the students now spend nine 
months in Germany, proceeding there at the beginning of the 
seventh session (October) and remaining until the middle of the 
following July. Of this period eight months are spent in paiis 
working under the supeivision of a local German Forest Officer, 
whilst the ninth 19 devoted to touring, under the able guidance 
of Dr. Schlich, through specially selected areas in the Black Forest 
and elsewhere. Previous to 1891 the students used to visit at the 
end of their first year some selected Scotch forests. On the death 
'of the owner this plan was altered, and the students of the 1890 
year visited, at the end of their first year, some French forests 
in Normandy. This practice has been continued to the present 
day. In addition, various small forests of interest in England 
are visited from time to time during the sessions at the College. 

The course of lectures at the College comprises Forestry, 
Botany, Entomology, Geology, Chemistry, Law, Forest Engineer¬ 
ing, Dl awing, Surveying, Accounts and German. Forestiy in 
nil its blanches is taught by Dr. Schlich and Mr. Fisher, whilst 
carefully selected Professors teach the other subjects. 

Owing to the wide range and nature of the subjects studied, 
the Forest students who ohtain the College djploma have, we 
consider, received a scientific training which enables them to rank 
with any University graduate who takes a scientific degree, whilst 
the fotmer are in addition equipped with information of a special 
kind which qualifies them to fill posts in a special Service. 
Whether the special training required to turn out the young 
Forest Officer could be equally satisfactorily given at one of the 
great Universities is open to considerable doubt. We propose to 
marshall a few reasons in support of this opinion, and also to 
point out some of the advantages of the present system of training 
as enjoyed at Cooper’s Hill. 

It has been suggested at various times that it would be 
better to send the Forest students to either Oxford or Cambridge, 
a special Chair of Forestry being Created at one of these great 
Universities. At first sight this proposal appears both alluring 
hud advantageous, but when subjected to careful scrutiny, there 
ban, we think, be shown to be considerable drawbacks to its 
initiation. A large number—perhaps the greater number—of 
University graduates go up, not with the idea of qualifying 
themselves for a Special profession, but with the sole Idea of 
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obtaining their degree. This is all that the College Lecturers aim 
at. The after-professions of these students do not usually interest 
them in any greater degree than they do the greater number of 
the Heads of Public Schools. The one idea of these latter is that 
their boys should obtain a scholarship at one of the Universities and 
go up there. This reflects credit on the School, and the subject of 
the real after-life’s work of the boy is left out of consideration. 
The honour of the particular School or of the College or ’Varsity is 
the chief thought, perhaps naturally so, of both Head Master and 
College Piofessor, But this sort of teaching is hardly suitable for 
men who wish to follow a special course of study to qualify them¬ 
selves for their life’s piofession, and more especially when that 
profession is one so little understood in England as that of a 
Forester, and is to be followed in a foreign land where conditions 
are so totally at variance with thobe amongst which they have been 
brought up Two instances of a similar nature may be mentioned. 
Neither the military nor the medical man goes to either of the 
great Southern Universities. Both have to render themselves 
efficient in a special profession and it has been long recognised 
that this cannot be accomplished at either Oxford or Cambridge. 
The training of the Forester is not one whit less technical than 
that of either of the above mentioned professions. The Govern-t 
ment of India naturally expect and require that the men sent out 
should have been as fully and carefully prepared as can be done 
at Home. The Cooper's Hill course on its present lines would seem 
to afford such training in its highest and most efficient form. 

In considering its advantages we may first briefly allude to 
a most important part of the training of all youngsters designed 
for a “ Service,” and that is the training in discipline. The 
College life affords opportunities of implanting early a sense of 
discipline in the futare officer, whilst at the same time generating 
an esprit de corps which, whilst making for good in the Service 
itself, is, we think, a by no means negligable asset from a Govern¬ 
ment point of view in a body of its servants. The fiist point Is 
one of the greatest importance. Whether the Service be a 
Military or Civil one, it is essential for its efficiency that discipline 
should be maintained within its ranks. To be effective it is 
necessary that this discipline should be inculcated at as early an 
age as possible. It is well known that the discipline maintained 
at or learnt at one of the Southern Universities is far from being 
all it might be. The under-graduate lives out in chambers, has 
practically no supervision exercised over him, and works or not 
pretty much as he pleases. The same with the esprit de corps . 
Men scattered through a number of distinct Colleges, or only 
meeting in lecture-rooms, are not bound together afterwards by 
that tie which unites men who have lived together under the sarab 
roof through three of what are perhaps the most impresaionablfe 
and most receptive years of their lives. Both the discipline and 
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the esprit de corps of the old Hailey bury men are well remembered 
in India, and we think that much the same feeling exists amongst 
the men who come from the College on the Hill. Further, it by 
no means follows that by a sojourn at a ’Varsity any special social 
advantages are necessarily enjoyed. Having considered the 
efficiency of the students as affected by discipline and esprit de 
corps, we now come to a considenition of the efficiency of the 
training obtained at the Institution in question as compared with 
that obtainable at Oxford or Cambridge. 

From the outset the important subjects of Forestry and Botany 
are dealt with in a full and broad manner, whilst the lectures 
in the former are rendered all the more valuable by the fact that 
they are delivered by Anglo-Indian professional Foresters, who 
after a distinguished career passed in actual charge and administra¬ 
tion of the forests of India, have devoted themselves to the 
training of those who are to work in the field they themselves 
have spent so many years in. The accompanying subjects of 
Law, G-eology, Chemistry, Forest Engineering, Entomology, 
etc , are all grouped round the above two, and are taught in a 
manner which at once shows their connection with the chief 
subjects—a point to which it is essential the Forest student's 
attention should be drawn. Drawing, Surveying, Accounts and 
Herman are other subjects included in the curriculum, and in 
two at least of these the Forest student requiies not only a 
sound but also a special training. It would not be sufficient for 
him to learn elementary principles only, as imparted bv the 
Lecturer in a University with a view perhaps to the student 
taking up subsequent research in this one particular branch. The 
Forest Officer does not require to attend a large number of 
lectures on elementary principles, followed by others dealing with 
the more abstruse portions of any particular subject. He requires 
these elementary principles, but he requires them to be given to 
him in the light of their bearing upon his future professional 
work. He does not require, r.fj., Botany lectures with a view to 
his becoming a specialist in that subject. Sufficient for him will 
it be if he is able to place his trees and plants into their families 
and genera. The Botanist is ready to do the rest for him should 
he come across new, or to him unknown, species. For this reason 
he requires a good, sound and to some extent a more or less special 
course in this subject, As it is with Botany so with Entomology, 
Geology and kindred subjects. The Forest specialist is necessary 
in these various subjects, but we are not here considering the 
question of the training or knowledge required by that officer, hut 
of that of the men who will be actually engaged in looking 
after and working the forests. The question for consideration is, 
therefore, the pertinent one—Would students following the 
ordinary course of lectures at one of the Universities have as 
good a training, and therefore prove as good officers, as those whp 
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had followed what practically amounts to a special course in each 
branch of the vaiious subjects taken up? This question is a most 
important onp, for the well-being of the Service is closely bound 
up with the training received by the superior staff recruited from 
Home. The answer we think can only be given in the negative. 

Having briefly considered how the theoretical part of 
the Forest student’s training can be mrne advantageously given 
at such an Institution as Cooper’s Hill, we now come to a 
consideration of an equally impoitant part of the work, the 
practical course. It has been often advocated that such can only 
be really efficiently obtained in a Continental forest, and the 
acceptance of this principle has resulted in the practical German 
course at present gone through by the studeuts and which has been 
declared sound by the experts—all former Inspector-Generals of 
Forests in India—who drew it up. A considerable amount of the 
more elementary practical work is however gone through at 
Cooper’s Hill. Briefly, the practical work whilst at the College 
consists, as we have already seen, of short visits to various experi¬ 
mental areas of forests in England, paid at different periods during 
the College course, with a short tour to some forests in Normandy 
jn France at the end of the first year, in addition to the work done 
at the College and in the neighbourhood. If Cooper's Hill and 
its neighbouring woods had been specially designed by Nature for 
the instruction of budding Foresters in the principles of 
elementary sylviculture they could have scarcely been bettered. 
Nurseries, young plantations, high forest (with many examples of 
how it should not he managed) and a profusion of exotic trees 
enable the Forest. Professors to illustrate their lectures, or set the 
students to practical work, at the very doors of the College itself, 
and the students have thus the advantage of having these illustra¬ 
tions ever before their eyes. Areas further afield in the country 
serve to illustrate various other points brought out in the lectures. 
The training at Cooper’s Hill used to inolude the management 
by the Forest professorial staff and students of the neigh¬ 
bouring Cspsar’s camp forest. This formed a most valuable 
aid to the College curriculum as. in addition to obtaining in it 
much practical information about their work, the students used 
to prepare by themselves a working-plan for this area. Owing 
to the heavy rent demanded by the Commissioners of Woods and 
Forests for this forest it was given up, and aft excellent training 
ground was thus lost to the students. This being the practical 
part of the course as obtainable at Cooper’s Hill, we would ask— 
How could such be given at a University ? It is the compactness 
of the present Institution and the close intimacy existing between 
teachers and taught which enable the students to so readily and 
easily absorb the mysteries of sowing and planting and the more 
elementary principles of sylviculture—all of which can be 
explained again and again, with numerous illustrations in the 
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very grounds of the College itself or in the adjoining Windsor Park 
and Forest. Can, we would ask, either of the Universities show 
even a tithe of the peculiar advantages which Cooper’s Hill affords 
for the instruction of the young Forester ? Having followed 
this initial elementiry course the students are then in a posi¬ 
tion to take the fullest possible advantage of the Continental 
practical work We are unable to see that such a training could 
be improved upon, or even carried on at all, upon its present lines 
at one of the Universities. 

If there is a tiny rift within the lute at* present, it is to be 
found, not in the training of the students after they have obtained 
their provisional appointments, but in the methods by which 
these are obtained. There are two points connected with the 
present manner of obtaining recruits for the Service which 
we think would bear revision. Until a few years ago nomination 
was necessary before permission was granted to appear at the 
competitive examination. This nomination was of value, since 
it permitted selection and thus enabled permission to appear to be 
refused to men who were obviously unfitted for a forest life. 
We should be glad to see this system of nomination returned to, 
since it has appeared that it was obviously a sound one. The 
second point is to be found in the examination subjects. In 
the old days the examination itself was of a nature to test a 
competitor’s fitness for his life’s work. Not only had he to 
take up subjects closely connected with his after profession, but 
the seeming of an appointment could only be attained by obtaining 
certain minima of marks in these subjects Now the competitor 
can pass in on Classics and Higher Mathematics, only to find that 
he has no aptitude and no liking for the subjects of his profession. 
Such a one can neither be made nor make himself into a Forester. 

We have endeavoured to show above that the training as at 
present given to Forest students at Cooper’s Hill is eminently 
a satisfactory one,* and granting this, it follows that the question 
of the abolition of the College affects the Service in India very 
closely It may therefore not be out of place to briefly call 
attention to a point which is worthy of serious consideration. 
Would it he feasible, in the event of the Engineers required 
for the P. W. D. in India being no longer recruiteJ from Cooper’s 
Hill, to use the College as entirely a Forestry one, to form, 

*It does not fall within the scope of this article to consider the great 
advantages which a further course of training on arrival in this country 
would confer upon the newly-joined young Forest Officers. An additional few 
months’ course, with visits to selected typical forestaieaa in different parts 
of Jihe country, would do much to prevent men horn falling into the error of 
thinking that their own division and particular class of forest are the only 
ones they need think about or care to know anything about (a habit which 
one is perhaps only too apt to acquire), 'besides giving them a general 
knowledge of the various classes of forest and different conditions pertain- 
able in different parts of the country. 
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in fact, an Imperial Forestry College for the Empire at large, 
a College in which young would-be Foresters could be trained alike 
for service at Home (under the new aftoiestation schemes we have 
read so much about recently in the Home papers), in India and the 
numerous Colonies ? Indian Forest Officers, either retired or still 
borne on the Depaitmental lists, are now serving in several of the 
great Native States in India itself, in Ceylon, at the Cape, in 
Nigeria, Egypt, Tiinidad, Straits Settlements, Siam, Federated 
Malay States and elsewhere about the u oild. Could notan Imperial 
Forestry College in the old country train the men required to 
manage these vast and valuable forest estates ? Surely our great 
Colonial Secretary would be ready to stretch out a helping hand 
towards the maintenance of such an Institution, and Cooper’s Hill 
and the Irnpeiial Forestry College would not then be a burden to 
be borne by the Indian Government alone. The British Empire 
took up the Forestry question years before the Americans paid 
any attention to their forests, except to the details connected with 
cutting them down, and yet this latter nation bids fair to leave 
us far behind in this important branch of administration. For 
a search through the countries, cities and towns of our vast 
Empire will, we think, reveal but one Institution devoted solely to 
the teaching of Forestry and the training of Foresters, and 
that one the Imperial Forest School located at Debra Dun, 
maintained by the Government of India and under the 
management and teaching of officers of the Imperial Forest 
Service. This School, as is well known, provides for the require¬ 
ments of the Provincial Service in India and to a certain extent 
for those of some of the Colonies who are taking up the Forestry 
question. We would ask—Could not the Imperial Forest School 
of India be supplemented-by .the Imperial Forestry College of 
England, and would not the formation of such a College be worthy 
of, and in consonance with, the true needs of the Empire ? 


The Sheri Trans-Sarda Forests (United Provinces). 

By F. A. JLbetk, F.C.H. 

The May number of the JForevtei' contains some “Notes” 
by**H.J.’’on his tour through the Kheri Division with the 
Forest School students in January last. 

A little over two years ago I was in charge of the division, 
and the new working-plan for the Trans-Sarda forests was drawn 
up by me. I should like therefore to make a few remarks about 
the " Notes.” 

TBANS SAKDA. FORESTS. 

( a ,)— CoNFlO UK AT10N. 

In the description of the &.U forests given in the working- 
plan, an attempt is made to show. that em figuration plays «a 
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important part even in an apparently level country. Two types of 
forest, “High Level" and “Low Level,” are recognised. 

Although in one sense it is true, as “ H J.’* remarks, that 
there is very little difference between the two types, yet, as the 
difference is a real one and not likely to disappear for some 
geneiations, if ever, it is worthy of some notice. Moreover, the 
distinction holds good in the other sal forests in Oudh, Based as 
it is on the configuration of the ground, and corresponding as it 
does to a difference of some 20 feet or moie in the depth of spring 
water level, there is every reason to suppose that it is of universal 
application to alluvial formations. 

For over three months I wandered about in the Kheri 
B<d forests without being able to make head or tail of them. The 
country was apparently as flat as a table, the soil appeared to be 
everywhere more or less sandy, and yet the stock showed endless 
variations between the widest possible extremes. 

One day, whilst attempting to woik out how far a certain bit 
of poorly stocked forest extended, I found myself keeping closely to 
a gentle slope or bank some 20 feet high. The ground seemed to 
be flat both above and below, and there appealed to be no return 
slope in sight. The stock, too, seemed to be different in places. 
Curiosity led me to follow up the slope. 1 did so that day and 
the next, still without coming to the end of it. My map and 
compass had by that time made me realize that I was keeping 
constantly parallel to the direction of the drainage of the country, 
and at last it dawned upon me that I was simply following np a 
natural terrace with the ground on the one side everywhere a 
little higher than on the other side. 

I had started a register of the depth of water in the numerous 
wells scattered about in the forests when I began field work, 
but at first it did not appear to be of much use, as the variations 
were as bewildering as those of the stock above ground. 1 now, 
however, set to woik to locate the wells with reference to this 
internal slope. By the time I had done so it was hardly a snt- 
prise to find that all the deep wells were on one side of the bank 
and all the shallow ones on the other side, and that there was no 
general depth of water anywhere between 20 and 30 feet of the 
surface. 

Better proofs than ocular estimates were necessary, however, 
to convince the Conservator and the Divisional Officer that the 
slopes and the differences in levels actually existed. I accordingly 
amused myself in my spare time with running levels along roads 
and with making cross-sections. The Sections with which this 
article is illustrated may be taken as typical of the whole, and mpy 
be-left to speak for themselves. 
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(b)~ Stock. 

Configuration is all very well, but unless it can be shown 
that there is any connection between it and the state of the 
tree-growth, its sylvicultural value cannot he very great. With 
respect to this there are no dissentients. Reference is made to 
the superiority of certain localities in Mr. Keshavanand’s working- 
plan of 1892. Much farther back than this it was recognized, as 
a perusal of past correspondence will show. These localities have 
turned out to be what I have called high level ground. 

On the high ground there are practically no blanks; * on the 
low ground they are only too painfully conspicuous, the whole 
forest being honeycombed with them. On the high ground, 
protection has been speedily followed by the appearance of 
seedlings, rapidly overtopping the scanty growth of grass, and 
shooting ahead into dense thickets of saplings, wherever they 
have found an opening in the overhead cover. On the low 
ground, progress has been much slower. For years after the 
starting of protection from fires and cattle, in many places it 
was impossible to find a seedling at all. As late as 1892 plough¬ 
ing up of the soil and artificial sowing were suggested as a 
possible necessity, if the backward localities were ever to be 
improved. Another ten years of protection has shown that this 
need not be done, but even now there are large areas where the 
seedlings are in their initial struggle for existence. 

A good idea of the state of the forests with respect to 
the younger classes may be obtained by supposing that they 
were once very openly stocked, and that, at different intervals, 
small patches of sal reproduction have appeared or are appearing 
in irregular distribution all over the forests. Tn some places this 
occurred so long ago and the patches were so close together th.it 
there is now a completely stocked forest in which poles 
and saplings predominate, as on the high ground. In other 
places the date of appearance is so xeceut and the distance apait 
is bo great, that there is nothing more to be seen than a number of 
isolated patches of advance growth scattered about in a poor and 
open forest. Between these two extremes there is an infinite 
gradation which it is impossible to definitely represent on a 
stock map or in a description of compartments. 

Seeing that a Study of configuration and water levels has 
been of so much assistance to a solution of the complex problem 
in Kheri, it may well be enquired whether these two factors do 
not play an equally important part in other sal forests. So far as 
I have been able to ascertain, the answer is everywhere in the 
affirmative. In all the divisions in Oudh terraces are to be found, 

. . i i .. . . . . ■ ■■ - ■ ——— . - ■ « .. '■ 1 ■' *y ■ 

* Blanks cover 70 acres on the high ground and 7,337 acres on the low 
ground (exclusive, *in the lattes cate, of the large gca*a’plains of artificial 
origin), , 
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marking off the limits of types of growth for more sharply than 
the insignificance of the slopes themselves would lead one to 
expect. 

The nearer one approaches to the hills, the more the problem 
becomes complicated. Nevertheless, the finest growth of sal is on 
flat alluvial plateaux or terraces, and undoubtedly the development 
of the forest following on protection has been far more rapid on 
these terraces than elsewhere in the hills. This is remarkably true 
in Garhwal. The sal, however, must be very accommodating as 
regards spiing water level. There is nothing to choose, either 
way, between the vigour of growth of the sal on the high ground 
in Kheri and that on these boulder deposits in Garhwal, and jet 
in the one case spring water is from 40 to 50 feet below the 
surface, whilst in the other case it is anything from 100 to 150 
feet below ground. 

The sain (Terminalia tomentosa) is far and away inferior 
to the sal in Kheri, both in distribution and commercial value. 
Still, it is worthy of notice. u H. J.*’ hardly puts the cabe strongly 
enough by stating that the present state of reproduction is poor. 
There is no recent reproduction at all in the areas under fire- 
protection. Inside the closed forests I only found one seedling 
during the wnole time I was in Kheri; during the past twelve 
months I have found the same story to he true in Garhwal. There 
is a short article on the subject from my pen in the Forester for 
June 1900. In the north-west corner of the Kanjaria Range the 
reserved forests are separated from Nepal by a 66-feet fire line. 
On one side of the line there are old sain but no seedlings j on 
the other side there are both. 

( c ) —Exploitable size fuk sal. 

*’ H. J.” thinks it rather premature to raise the standard 
for sal from 6'0 f to S'U" in the absence of leliable data as to the 
Bize to which, under existing conditions, the sal will grow without 
becoming unsound. 

If we were to wait for a sufficient number of reliable figures, 
the question comes in whether the standard would ever be raised 
at all. I doubt it. Our predecessors made the bulk of their 
revenue in the timber fellings in the sal forests from the big 
trees of, say, 8 feet girth and upwards. So do we now, to a 
considerable extent. But in the course of the next 20 or 30 year**, 
with a 6-feet standard, this old stock will have been worked out 
in all accessible localities, and the next generation of Divisional 
Officers will have nothing higger than 7-6* to sell. Raising the 
standard means temporary loss of revenue. Our successors will 
hardly be prepared to say that we have played fairly if we cut 
all the big trees and leave them to pay. 

The proper procedure undoubtedly is to begin to store up our 
surplus old stock, as soon as there are any indications ut all that 
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ovr standard is too small. These indications need not be definite, 
the}' need not be conclusive. They should be acted upon at once, 
otherwise the opportunity may pass, never to recur. 

Who can say how long a time will be required to exhaust the 
subject of conclusive data ? It is now 23 years since the first 
sample plot* for girth-measurements were started in Kheri, and 
yet we have very little to go upon with regard to this one detail 
of the many factors to be taken into account in the determination 
of the proper size of exploitability. 

What special recommendation has the 6-feet standard for 
the sal that we should accept it as final for our time? None 
whatever It was a pure guess by our early predecessors. On the 
other hand, have we any indications that this standard is too low 
in the better class of our sal timber forests ? I cannot answer 
this question better than by enumerating the reasons which led 
me to suggest the raising of the standard in Kheri:— 

(i) Sample plotB show that, of the trees we have had to 
measure, the healthier ones have hardly passed their maximum 
rate of growth in girth at 6 feet. 

(ii ) The conical appearance of the crowns of many closely 
grown and healthy trees of 6 and 7 feet shows that they have not 
yet reached their maximum height-growth. 

(Hi) The trees in class III and upwards, that we have so far 
had the opportunity of ohset'ving, had to run the gauntlet of fires 
and want of protection generally during the earlier stages of their 
development. It is only reasonable to suppose that trees which 
have never been touched by fire or tapped for resin may grow 
faster and keep sound longer than their less fortunate predecessors. 

(iv) The larger the girth, the less the proportion of waste 
in conversion. 

(v) The trees of the future will be much better than those 
of the present in respect to the length of bole straight and sound 
enough for use as timber. This extra length will only be used to 
its full extent if the trees are allowed to stand until the girth at 
the upper eud of the utilizable part of the bole is large enough. As 
the length of the timber-producing part of the tree increases, so 
must also the girth at the butt-end. 

(vi) In the working-plans for the Kumaun, Garhwal and 
Ganges Divisions, it is recognised that a 6-feet standard is too 
small for sal in the better localities. 

(vii) It is doubtful whether the demand for revenue will 
ever permit of a general raising of the standard throughout the 
United Provinces, This being so, there is all the more reason 
for making the change in one division at least, now that a 
favourable opportunity occurs. 
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(im) Khen hvs an excellent sj«.temof loads and a railway 
runs thiousdi the middle of the ioieBts, so that the division is 
one ot the most fuounbly situ vted ones fot the expoi t of laige 
timber In the bills, niui\ a hue ttee his to be cut up mto 
small sc ultimas because of the diffi ultv of eipoit, m Kheu 
ciifcfacanbe run to the foot ot any tree, so thm the trade in 
logs ought to be fo&leied at the expenae of that m sawn limber 

(d )~SYI V1CUL10HAL NOTliS 

In the Foiesle> for August 1899 there aie some notes 
of mine on the subject of the root-system of the sal I he 
opinion is theiein expiessed that no haid-and-fisl line can be 
diawn betveen seedling and coppice growth Theoietically, it 
rn iy be moie coriect to say that the repiodu tion m the Khen 
foiests i" fiom coppice shoots, but for piactical purposes, it is 
better to treat of it as leproduction from seed It is the ue ire&t 
appioach to giowth from seedlings that theie is evet likely to 
be m uatuie Until the root-system his been developed, giowth 
above ground is out of the question for the sal * This may as 
well be admitted and, at the same time, as the sal is such an 
important tree, we have cause to be thankful that the seedling is 
bo accommodating that it will exist foi a consideiable number 
of years in dense shide patiently waiting until the opening out 
of the oveihead cover gives it the chance to shoot ahead In 
fact, it is chiefly owing to this characteristic that the holes 
caused by fellings so quid ly fill up and that the sal not only 
grows grcganously but that it docs not give much chance to 
other competing species, 

t( H J V* concluding remaik, that any workmg plan 
which ignores this habit of the sal of continually dying back is 
thereby likely to be upset, is hardly correct Under any system 
of woiking depending on natural ^production, the initial stages 
of the 8tinggle for existence on the pait of the seedlmgs which 
will form the crop of the futuie in any cou^e, will hue been 
passed when the fellings begin The splendid >oui g stuff that 
shows up wuthm a year qi two after a hole an the overhead cover 
has been made, by the removal of a big tree or two, docs not as 
a rule originate from seed that dropped after the felling, more 
often than not it is from seedlings which began life some yeais 
earlier. 

For example, Compartments 20 and 26, on the high level 
ground near Dudua, were heavily felled over m 1890-91 3$ 

1 class sal tiees per acre were taken out of the former, and 2£ 
per sue out of the latter The stumps of these trees are now 

i -■. — - ■ ■ , - - ■ - -, . . - - i - - ■ ■ 

* fade the senes of articles by Mr Jtardlay Wilmot, printed in the 
M p&tfhx to the Fbr&ta for 1899 



THE KHEKI TRANS-SARD*. FORESTS. 


385 


hidden away in dense thickets of sapling, many of which are as 
much as 9" to 1 2" in gjirth. Obviously very few of these could 
have been more than small plants a foot or two high when the 
fellings took place, and so one’s first idea would be to say that 
the saplings are now only 13 years old; but it would prohahly 
be much more correct to add “ H. J. V’ 20 years and put it at 
33 years. All the same, 13 years would be much the more 
important tignre for a working-plan. 

Although the foregoing example is taken from a bit of 
extra good forest, the argument also applies to poor localities, 
provided that the fellings are based on sylvieultuial rules suitable 
to the saL On the low level ground there are many hackwatd 
places where the stock consists merely of an open crop of old sal, 
trees standing in heavy grass. Such trees should on no aceonnt 
be removed until a few seedlings at least are visible in the grass 
round about. By the time that a few have raised themselves 
above the grass, the chances are that there will he plenty more 
in the grass. The rate of growth after the removal of the big 
trees may not he as fast as in Compartments 20 and 26, but it 
should notj^enecessary for the Working-Flan Officer to make an 
*wiimore than 4 or 5 years over and above the interval 
since the felling. 

The first sign of improvement in a bad sal forest is generally 
the appearance of miscellaneous undergrowth, chiefly composed 
of ‘rohni* (Mallotus philippicensis). The cutting back of this 
shrub-growth should be regulated by a rule similar to that applying 
to the felling of mature sal trees. If the shrubs are so thick 
that all grass is killed off, the chances are that they will also 
prevent t he appearance of sal seedlings; but, here and there, 
openings in such bush cover are sure to be found, and it may be 
taken as a standing rule that the time to cut back the under¬ 
growth will not be until young sal have begun to appear in such 
openings. 

In the Trans-Sarda Woikitig-Plan it is assumed that the 
V class period is 35 years. All that this means is, that we are 
tolerably certain that, within 35 years of the felling of any 
mature tree that ought to be felled, the place of that tree will 
be taken by saplings and poles, of which a sufficiency will be 
fully 18' in girth. Nothing is said about the age of such saplings 
and poles. As U H. J.” remarks, this has still to be even 
approximately determined. 

In calculations of the “possibility,'* the V and IV class 
periods may be left out of account at present for all practical 
purposes. We know neither the normal class proportions nor the 
average percentages that pass from class to class The lower 
we go down the scale the more we have to resort to mere 
guess-work. 
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Koot-Paxasitism of tlis Sandal Tree 

Di Ri\G my visit to the Silem Tavadis (hills) in Tanuary lv*t, 
I obseived s sandal seedling, about 1 ilf an inch m diameter, 
gru mg on a slope close to a clump of Wcbeta astztict On dig¬ 
ging along one of iti roots I came on one of the lootlets attached 
to a root of the Webeia At the joint of attacl ment i wl ite 
tubercle about ^ inch in diametei had been formed on the host 
and the sandal lootlet penetr ited the tissue of the host through 
the tubeiele I secured the specimen but A was subsequently 
lObt 


I visited the hills agun m the latter part of Febiuary last 
with the sj ecial object of inspecting the sandal tiacts on the 
plateau I)nmg my inspection I noticed some young sinail 
seedlings undei a patent tree which was giowing on i slope about 
a vaid away from a flat lock Ihe \oung seedlings were glowing 
on a thm layei of loose soil, mixed with humus on the 10 k and it 
its foot I dug up two of the seedlings which weregiowin^ isolated 
and found no ti ices of root-parasitism They were about six 
months old with a good numbei of loot fibies and loot h ins 
Ihey aie diawn to full size and maiked B and C on the accom¬ 
panying Plite No I About a yard away from these plants I 
found similai seedlings suirounded by a giowth of Sti ibilanthes 
1 dug up these seedlings carefully aud found their roots attached 
to a networl of the roots of tl e btrobilanthes, which C afterwuds 
asceitamed with the aid of Hookers riot a to be 8t ohd inthe* 
cuspiintu^ Plate No I A is a full-s ze 1 * drawing of one of the e 
seedlings and illustrites the loot paiasitisra of the sandal even at 
the early age of six months 

Plate No II shows another sandal seedling a trifle oldei Ihe 
attachment of its lootlets to the roots of the Stiobilanthes is quite 
distinct at the points a a a The leaves of the Strobilanthes are 
shown m the drawing smaller than their natuial size, the sketch 
being tal en flora i dned specimen 

On the edge of the roek I foun i a much larger seedling, 
prohvoly ibout thiee yeirs old This I iho dug up, and at a point 
On the lower portion of its tap root it w is found ittaehed to a 
thinker root of the Strobihnthe® While digging the tap-root 
snapped off so its full length could not be scorned 

Plate No III is a drawing of this seeihng and shows the 
attachment of the tap-root to the loot of the Strobilanthes 

In all the above instances the tubercles, or cushions as Mr 
B&rber calls them, formed at the points of attachment, were of a 

* In order to reproduce tho plates for insertion in t ie magazine they have 
been reduced The on&m&ls yrjuoh wfe coloured are being sent Home to Sir 
Dietrich Brandis*—Eti 
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dull white coloui and moie 01 le^s round oi spheucal m shape 
.They vaued in size flora about one tenth to one eigl th inch m 
diametei 

In the course of digging up the above seedlings, I came upon 
a san 1 il rooL exposed m the surface of the ground about 20 feet 
from the puent trie and noticed a tuft of sucl era on the exposed 
portion This loot ttailed dowu the slope and it was theiefoie easy 
to eximine it 1 dug ilong this loot to see whether it had attached 
itself to thoae of other species lb wa« about thiee fourths of 
an inch mdiirnefei at the exposed poition As the digging 
pioceeded I i oticed small rootlets blanching off and filloumg up 
one of them I foun 1 tl at at a distance of 2i feet from the 
puent tree it bianchei off into still ‘•mallei oiks of which 
the ends were attiched to the roots of an Albizzu oicnatissima 
At the points of attachment the cushions formed were latge, 
ellipsoiial in shape and of a dark red colour The} weie more oi 
lea*, laid woody an 1 buttle when dry Plate No IV shows a 
diaw n_ of one of the specimens I seemed In tbit. plate A A is 
th san J il root B B the root ot the Albizz a , a a are s ats of fallen 
off cusl ions ind b b b are points at which the sandal roots were 
attache 1 to the host when the specimen was dug up Plate No V 
represents i couple of roots of Albizzia odo atiwim i wh ch are 
co\eied with the scu of cushions foimed by the sandal haustona 
I he scats ait, of different shapes \ trying from a cucular to an 
elliptic il figure The central part of the scars is depiessed with 
in elc ited outline light lound sometimes the scars present the 
appeuirue of magnified stomata with acentrdslic the depres¬ 
sions t iking the place of guaid cells Ihese roots were obtuned 
while extiaettng the specimen drawn in Plate No IV and forme! 
the roots of the pi int theiein figured 

I h 1 1 some steuis of the Strobilanbhes dug up bv the roots 
about lo feet aw iv fun the sandal fciee md found these roots 
were full of tubeicles Suspecting that these latter might be 
uiturally foimed on the loots independently of the act ou of the 
sandal haustom, I proceeded up the slope an 1 pulled up some 
more btrobilanthes stems without finding a single tubercle on 
then roots Theie being no sandal tree within 200 ymd& of these 
hushes, I concluded that this species did not naturally form 
tubercles on its roots, and that the piesence of suoh tubeicles on 
its roots lower down the slope was due entirely to the parasitic 
action of the sandal oi other iroots 

While on this subject, I might attempt an answer to the two 
important questions suggested by Sir Dietrich Brandis in his note 
on the ‘ Treatment of the bandal A tees m the January number 

of the Indian Forwtei The fiist que&tion suggested i&—£ Hfoy 

tree effective root-hairs, an cl is it capable oE takmg* 
from the soil a portion of th» food it lequnea?^ jo 
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question must be a partial one and confined to seedlings, as my 
observations so far are limited to the root-system of seedlings. 
In seedlings there is a fair development ol root-hairs and root- 
fibres, which in some instances are numerous and dense. I have 
found minute particles of the soil sticking to these root-hairs and 
it required some amount of force to separate them. But in the 
case of seedlings which have already formed root-union with 
other species, root-fibres and root-hairs are compaiatively scanty. 
As regards the presence of root-hairs and root-fihres in grown-np 
sandal trees, my observations were hitherto confined to the roots 
of trees growing amidst other species, with the roots of which the 
sandal roots had formed connections. In such sandal rootlets 
and loot-ends I found no root-hairs but only a few root-fibres or 
thin thread-like rootlets As this is an interesting study, I shall 
devote special attention to this point as opportunities offer, and 
the results will be communicated to the Indian Forester. 

The Recond question suggested is—“ Which species are the 
most useful companions of the sandal wood?" The sandal is 
associated with the following species on the Javadi plateau: — 

(1» Alhizzia odoratissima. * i!:) Albizzia amara. (3) 
Litseea zeylanica. (4) Lits-tea tomentosa.* (5) Terminalia 
paniculata/' (6) Termmaha Chebula. (7) Terminalia belerica. 
(8) Terminalia ovalifolia.* (9) Anogeissus latifolia.* (10) 
Premna tomentosa. (11) Zizyphus (Enoplia.* (12) Zizyphus 
xylopyra. (13) Scutia indica * (14) ltnndia dumetorum. (15) 
Randia uliginosa. (15) Webera awatica.* (17) Acacia coe&ia.* 
(18) Acacia penrmta.’* (19) Plerolobium indieum. (20) Pon- 
gamia glabra.* (21) Memecylon edule.* i 22) Strobilanthes 
cu&pidatns.* (23) Olea dioica.* (24) Flacourfcia sepiaria.* (25) 
2 shrubs of the Anonaceae, probably species of—(26) Polyalthia, 
known among the hillmen as Palicha* Sedi and Kakanan* Sedi. 
(27) A tree, probably of the Myrtaceae,* called Porumbuht by the 
hillmen. (28) Giewia asiatica (?) (29) Atnlantia monophylla.* 

(30) Limonia acidissima. (31; M urraya exotica.* (32) Prosopis 
spioigera. (33) Acacia Sundra. (34) JBambusa arundinacea.* 
(35) Dendrocalamus strictus.* (3«) Toddalia aculeate.* (37) 
Mallotus philippinetisis.* (38) Mouuda citiifolia. (39 Albizzia 
Lefabek. |4 ( >) Cassia auriculata. 

Of the above species those marked with an * are found more 
frequently associated with the sandal thau the others, and it is in 
the company of some of them that the finest and large it sandal 
trees are found on the Salem Juvadis, notably at Kambugudi, 
Tagarakuppam, Ohembarai, Puliyur, Nellivasal and NellipaltU 
Villages. My own observations have established beyond doubt the 
root connection of the sandal tree with the roots of Nos. 1, 16 and 
22. Further observation will doubtless reveal the exact relation¬ 
ship of the other species with the sandal, with reference to the 
latter’s growth and development. 
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I have found self-sown sandal seedlings growing in aloe 
hedges at Timpatur with Morinda citrifolia and Afelia indica 
(nim). In the hedges of gardens at 8<dem it is found glowing 
along with Inga didci», Morinda citrifolia, Ferqnia elephanlvm , 
Alanqium Lnmavcbii, Cocos nvcifera, Mangifera indica, 
din m guava, and JUoringa pterigosperma. 

The above answers to the questions raised by Sir D. Brandis 
are by no means full and satisfactory. 1 hope to furnish at some 
future date more information on these points after further obser¬ 
vation and study. 

Since writing the above note I have had opportunities of 
investigating this subject fuither. 

While camping at Pennagaram on the 17th May last. I noticed 
some sandal tieesgrowmg in a forest tope, and selected for exami¬ 
nation a sapling about 2^ inches in diameter growing in the fence 
of the tope, and at a distance of about two yards from it was alarge 
Albizzia Lebhtk and a tamarind tree. I dug along a root of the 
sandal and found it crossing a number of small tamarind roots, 
none of which were affected by the roots of the former. Fuither 
on 1 came on a small root of the Albizzia and found it covered 
with depressions exactly like those found on the roots of Alhiszia 
odoratissinin figured in Plate V, and I have no doubt that these 
depressions were the scars of the fallen off tubercles or cushions 
formed by the sandal *■ haustoria/’ The affected root of the 
Albizzia showed signs of exhaustion and approaching death. In 
this investigation I found no actual attachment of the sandal roots 
to the roots of the Albizzia or tamarind. The sandal sapling 
itself was stunted and unhealthy with a meagre crown nnd many 
dead twigs. Its root-ends were not vigorous and some were dead 
or dying. 

On the 24th May I walked up the Shevarovs from the hill- 
foot along the old ghat road in the company of the Acting Distiict 
Forest Officers of Noith Arcot and Chingleput. Where the road 
entered the sandal zone I carefully observed the cut side of the 
hill slope in hopes of finding some sandal roots, and came upon an 
exposed root of a white-brown colour, with a small dark-coloured root 
attached to it and bearing a small leafy shoot which, on examina¬ 
tion. was found to be a sandal root-sucker. I then traced the 
larger root (host) to its source and found it to belong to a Limonia 
acidiesima tree growing on the top of the cutting. 

The sandal root was attached to the host at three points, at each 
of which a tubercle bad formed. This specimen was shown to all 
the District Forest Officers, as well as to the Conservator of the 
Central Circle, who had assembled at Yercaud for a Forest Con¬ 
ference. The accompanying plate, Plate VI, is a correct and full- 
size drawing of the specimen and proves unmistakably the root 
parasitism of the sandal on the roots of Limonia acidd&sima. 
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Forestry in America. 

By H. J. 

\Gontinved from page 334.) 

Chapi'ER V. 

Chapter V of Dr. Fernow’s hook, Economics of Forestry, is 
devoted to the factors of forest production, and business aspects. 

Forestry differs from agriculture, and all other productive 
industries, principally in the time element; agricultmal crops are 
harvested annually, or at most require only a few years for their 
production, but wood crops are only useful after many years’ 
growth has been accumulated, and most timber-producing species 
require between 100 and 200 years to yield timber of the most 
useful size. 

The quality of the wood, too, improves, within limits, with its 
growth in size, and the propmtion of the timber of the bole begins 
to preponderate over the branch wood of the crown. 

The rate of growth varies with the different, species and with 
the soil, climate, surrounding conditions, and with the age of the 
tree. 


Some soft light-wooded trees grow very rapidly up to forty 
years of age, and then soon cease to grow, and die; while the best 
timber-producing species, and the conifers, grow slowly at first, 
then faster, and continue growing at a more or less uniform rate 
till old age. 

The study of the quantitative production of crops of different 
Rpecies, and of different ages —the mathematics of foreht growth,— 
is of great importance. The determination of the exploitable age 
depends not only on the species, soil and climate, but also upon 
market conditions, industrial requirements, and economical consi¬ 
derations. 

Beside the time element, there are three other factors of 
production, namely, nature, labour and capital. 

In agriculture, labour is the most important, nature second, 
and capital last; while in forestry, nature comes first, then capital, 
and labour is the least important. 

The labour required in forest work is, moreover, very simple, 
and involves but little technical skill. In Germany there 
is one guard to about every 1,000 acres, and in India, where 
the cost of the largest permanent forest establishment in thewoild 
amounts to about one quarter of the gross revenue of the forests, 
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the total number of permanent employes of all ranks from the 
Impeetor-Oreneral downwards, is about 10,500, or one to about 
7,500 acies of foiest. 

It is evident that the use of both of the elements of nature 
and of labour differs widely in forestry and in agriculture, and 
that foiestry can only be profitably practised over compaiutively 
large areas. 

The factors of soil and climate, too, have a different 
significance; agriculture deals mainly with vegetable products 
which originally came from different climates to those iu which they 
are now grown, but have been adapted to their present conditions, 
and have been improved by man for his own use. A wood crop on 
the other hand is generally jnst as nature, unaided, produced it 
during a long cycle of development, and the foresterV- influence 
does not extend beyond increasing the production of material of 
useful form and of useful species per acre. 

But the greatest difference between the two industries, and 
one of the highest national economic importance, is the difference 
in the use of the soil. 

Agriculture ib engaged in obtaining food materials whose 
production lelies largely on the mineral wealth of the soil, 
especially the phosphorus, sulphur, potash and nitrogen. Unless 
the^e are replaced by manures, or through a rotation of crops, the 
soil becomes exhausted and unfertile. 

On the other hand, forestry is mainly engaged in the produc¬ 
tion of cellulose, which contains a minimum, of these rarer 
elements. 

The air supplies one half the constituents, namely, the 
carbon, and almost the other half is furnished by the water of 
the soil, while the wood, the final product, ouly contains about 
one pel cent, of mineral ash. 

The parts of the tree richest in minerals—the fruit, the flowers, 
the leaves, twigs aud blanches—fall to the ground, and not only 
return to the soil the fertility derived horn it, but enrich its 
surface by the decay of the litter, through the vegetable humus 
and the nitrogen-condensing bacteria formed in the same. 

Thus, while agriculture exhausts soils, forestry enriches them. 

M 

From the soil the forest crop derives mainly the water 
required for itb biological processes, including the transpiration, 
of its leaves and for the composition of its wood, and lastly the 
hygroscopic water which is finally lost when the wood seasons. 
Chemically, water forms 48 per cent, of the wood substance, 
while 50 per cent, more is hygroscopically bound to it in the living 
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tree, ten or twelve per cent, remaining so in the wood after 
sea&ouiiig. The 8,000 pounds annual product on a fully-stocked 
acre thus divides itself up into 3,000 pounds dry suhstance, 1,250 
pounds of water chemically hound, and 3,750 pounds of 
hygroscopic water. Forest crops can thus be grown on 
soils too poor for agriculture, and no manuring is required, 
provided the litter is left. 

Soils and situations topographically unfit for agriculture may 
also he usefully employed for forest giowth. Mountain riopea too 
steep for plough land, and even for pasture, are still suitable for 
forests, and it is precisely such places where, for the protection 
of the ground and for favourable water and climate conditions, 
a forest cover is most needed. 

The annual production per acre, including the brushwood, 
may rise under favourable conditions to as much as 100 cubic 
feet; but for timber-producing forests, the average annual yield 
in laige forest administrations, including everything down to 
3-inch diameter, may be about 50 or 55 cubie feet. 

The third factor of production, capital, must be divided 
between the fixed investment laid out as a basis for continuous 
pioduction, and the current woiking fund requiied to carry on 
the business. The latter may often in any forest business lie 
veiy small, as little is required usually in the way of machinery, 
buildings, tools, seeds, etc., but the amount and character ot the 
permanent capital renders the regulated forest business unique. 
Both farming and forests have in common the soil as the basis of 
production, but in forestry the greater part of the fixed capital 
is lepiesented not so much by the soil, but by the accumulated 
growing stock of wood, since the wood accretions of many yeais 
aie tied up, as it were, as a fixed capital, accumulating with 
compound interest, until the exploitable age is reached. 

Suppose, for instance, a forest which is best harvested at a 
hundred years of age j then, in order to fell every year a crop of 
one-hundred-y T ear-old timber, v\e requite a series of 100 crops, 
each one differing in age by one year, from 100 yeaiB down to 
yearling growth. 

The contents of the 99 crops expressed in volume or in value 
are the wood-capital, and the hundredth crop is the interest or 
yield. 

The capital stock of wood, which must be maintained, is 
evidently about equal to the inclement occurring over the whole 
foiest through half the rotation. 

It is also obvious that in coppices worked under a short 
rotation, the wood capital is mucli smaller than in a timber forest 
worked on a long rotation. 
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As an instance, taking 70 cubic feet of wood per acre as 
the aveiMge annual production, then a coppice of 100 acies under 
a 20 years rotation would require as wood-capital 70,000 cubic 
feet, while the same area worked for timber with a rotation of 
120 years, would require a wood-capital of 420,000 cubic feet, 
or six times as much ah the coppice m volume, and many moie 
times in value, since timber is much higher priced than fuel. 

In actual practice the disproportion is generally even greater, 
and the wood-capital ir, the timber forest is often 10 or 20 times 
as large as in the coppice. 

Finally, in a properly regulated forest worked for large 
timber, the soil and wood-capital combined will be between two 
and ten times the capital required in agriculture. 

From what ha« been said ahove, two most important deduc¬ 
tions from the standpoint of political economy follow :— 

First, the time element, together with the large capital 
required to produce timber, renders forestry an undesitahle 
business for private owners of limited means; only the State and, 
in a less degree, other permanent corporate bodies, can profitably 
engage in it. 

Secondly, the fact that capital and interest are identical in 
nature and are mixed together, ouly to be distinguished by volun¬ 
tary economic considerations and self-impo9ed saving, results in 
the fact that the systematic management for continuity may very 
easily be unbalanced by liquidating a part of the capital without 
immediately appreciable loss, and that consequently only the State 
and other communities who have an inteiest in continuity can* 
safely (apart from considerations connected with the laige capital 
required; be entrusted with the forestry business. 

The dangers to the wood-capital from fires, storms and 
insects cau always be reduced to a minimum of permanent injury, 
especially if the property under one management is large, and 
though the rate of inteiest, 3 or 4 per cent., derived from forests* 
is small, yet the safety of the investment is great - , and it is certain 
that the price of wood must rise in the future, since the forest 
area rather tends to diminish, while the demand for wood 
i msteases. 


Chapter VI.—Natural History of the Fokbst. 

The forester has to do with forest crops rather than with, 
single trees, and he has the power, within limits, of influencing 
the composition of the natural forest, which is the result of an. 
evolutionary struggle among the diffeient forms of vegetation. 
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into a form suitable for his purposes. The limits are set by the 
adaptability of the species to soil and climate, and by the 
foiester’s skill in recognizing and utilizing the laws under which 
the natuial forest develops. 

Temperature and moisture deteimine in the first place the 
natural distiibution of the \anous species. A succession of 
ditfeient t\pes of foiest, and different species, are met with as we 
pass fiom the tropics to the northern latitudes ; and similar zones 
of forest growth are also met in ascending from sea-level in tiopical 
or sub-tiopical regions up to the highest altitudes, wheie forest 
giowth is found. The relative humidity, too, brings about changes 
in forest types, fiom the damp swamps near the seashote up to the 
dry and rainless interior of continents. Dryness, like cold, 
diminishes growth and reduces the number of species composing 
the forest.’ 

Soil conditions, too, within the geographical range of the 
species thus limited, differentiate the distiibution. 

The frugal pines will subsist on the poorest, barest soils, other 
species prefer wet situations; a few will only thrive on rich 
loamy soils, while others will adapt them-ehes to almost any soil 
conditions. The absence of a species from any locahty does not 
however necessarily mean that it cannot exist there, as there are 
mechanical barriers, such as wide oceans and high mountain 
ranges, or theie may be absence of means of transportation for 
the seed All such difficulties, man can overcome, and in forestry 
acclimatization, so called, is practically confined to oveicoming 
such mechanical bainers. 

As a rule the forester relies on the species which he finds 
naturally glowing in the locality, and he can do little to improve 
on the quality of the wood as nature produces it. 

While the presence of a species in the composition of the 
natural forest is in the first place due to climate and soil 
conditions, its nuraeiical distiibution and the manner of its 
oceutrence in the mixed forest depend primarily on two qualities 
in combination, namely, its relative rapidity and persistence in 
height-growth, and its relative requirements for lignt. 

The character of the seed and the manner of seed-production 
and seed-transportation are additional factots. 

Some species bear seed politically every year, while others 
only produce seed at intervals of several years Some seeds are 
heavy and large, such as the‘walnut and acorn, and cannot travel 
unless squirrels, mice or birds cairy them ; while others, like the 
light-winged seeds of the birch and poplar, are easily carried by 
the winds, and so become ubiquitous. Some seeds, such as 
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those of the willow, lose their power of generation within a few 
davs, while others of the leguminous tribe pieserve their seeds 
alive for many years. 

After the peculiarities of the seed comes the peculiarity of 
growth. One species will grow very slowly during the first few 
)eais of its life, hut will then he forming a stout root-s\ stem, which, 
afterwards may give it a great advantage over a quicker-growing 
rival. A fast-growing species like the poplar may cover large 
areas, hut its reign is short, and the slower-growing shade-bearing 
spruce will eventually by its persistency occupy the ground. 

Capacity to resist frost, drought, fire, insect attacks, and 
other causes of injuiy will also affect the distribution of the 
different species, but finally the two qualities first mentioned, 
relative height growth and relative light requirement, are 
determinative. 

Just as in a mixed forest the species are distributed according 
to their shade-endurance, so in apuie forest of one species, the 
individual trees of different sizes develop side by side according 
to available light, each crowding the other, until the laggards me 
killed by the withdrawal of light. 

As an example, in a fully stocked acre of American white 
pine (a species analogous to the spruce) there may at first he 
50,000 or more seedlings in a dense thicket, excluding all light 
from the soil. After a few years the lower blanches, shut out 
fiom the light, die and fall off; this natural cleaning of the bole 
takes place during the period of rapid height-growth, between 
the tenth and thirtieth years. At 30 years old the trees are 
slender poles of about 4 inches diameter and *20 to 25 feet in 
height; but different degrees of vigour of development, according 
to individual constitution and accidental opportunity, can now 
be recognized, and three classes may be differentiated: the 
predominant, with their crowns 5 to 10 feet above the general 
level, which are the trees of the future; the sub-dominant, ready 
to occupy the air-space of any of the superior class should 
accident remove any of them ; and lastly, the suppressed ones, 
doomed to die. 

Out of the tens of thousands w'hich started, only 2.000 or 
3.0f 0 survive, and as each tree is stming with its neighbours for 
as much air-space and root-space as possible, the result is a 
continued diminution of the number of tiees occupying the acre.. 

Tin’s decimation is in exact mathematical relation, barring 
accidents, with the development of the dominant class in height- 
growth. 

At the age of 80. not more than 400 to 500 trees are left. 
After this age the diminution proceeds more slowly, until at 
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last, only 200 or 300 stems occupy the ground, the number 
vaiying with species, soil, and climate. 

The height-growth is now practically finished, and the 
branches will no longer lengthen to occupy the air-space. No 
numerical change will therefore take place, except as the result of 
accidents, until the crop passes its age of maturity. 

This factor of light is not only the most important one in 
bvinging about the evolution of the natural forest, hut it is practi¬ 
cally the only one under the control of man. With the knowledge 
of the light i equipments, and with the judicious use of the 
axe, the forester can suppress one species and stimulate another, 
can direct in quantitative and qualitative development the progress 
of Ins ciop, and finally secuie a regeneration in the most useful 
species. 

Not only is the composition of the forest largely a result of 
changes in light conditions, hut the actual amount of production 
is a function of the light, for the annual production of wood is 
in direct relation with the amount of foliage which the tree can 
exhibit to the influence of light. 

The whole art of forestry is based upoD the laws of accretion. 

It is in the pole stage that jihe maximum rate of height- 
growth occurs, generally between the ten and fifteenth year with 
light-demanding, and between the twentieth and fortieth years 
with shade-bearing species. 

The diameter growth proceeds slowly until a fully formed 
crown and root-system can elaborate the necessary material, and 
generally reaches a maximum between the fortieth and eightieth 
year, then veiy evenly declining into late life; the sectional area, 
however, will continue to inciease some time after the diameter 
rate has begun to sink, as each year’s deposit is made on a larger 
periphery. 

The form of the bole, too, is of great economic interest. With 
trees growing in the open, with large crowns and low branches, 
so much food is elaborated that the lower portions receive an 
excess, and the trunk will taper rapidly' upwards from a broad 
base, while trees grown in a dense foiest crop will have small 
confined crowns, and long clean boles, which will be almost 
cylindrical in shape. 

The mean annual increment of any individual tree growing 
in full enjoyment of light goes on increasing up till old age. 

In the United States a good beginning has been made to 
follow German Foresters in trying to determine the volume 
development of crops • for this, both height and diameter, and 
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volume growth of the vatious siz q classes togettei with the 
giidnil diminution in numhers which tikes piic.e m a fully 
stocked crop must be studied 

These mea«uiements show that the iime acie always produces 
annually the same Height of dry wood, with prictic 11 v whatever 
species it may be giown namely from 4 000 to 8 000 pounds j er 
acre according to the quilitv of the giouni lhe volume may 
vary nctoiding to the specific giavity of the wool of different 
species, n 1 according to the watei contents About thiee eigtths 
of this pioduct is useful wood naterial, reailv one half being 
roots md foliage, and neirly one quliter biushwood and baik 
Tlie annual production of runl til dry wood substance above 
giound varies, according to the quality of the chinite mid soil 
(‘ site ) fiom 3 5( 0 pounds on good sites to 1 200 pounds on the 
pooiesf lhe numhrr of trees to the acre is of no consequence, 
piovided that a full crown cover is alwiya kept 

The important factor m production is theiefoie the intensity 
of utilization of the light, and not the number oftiees,the 
proper gauging of numbels is however one of the most important 
operations of the forester because the question of numheis of 
trees affects the distubution of volume m moie or less useful 
form 


We have already seen that in a dense young growth of 
nature s sowing theie may be 50 000 oi more tiees per acre, 
which by natural thinning aftei the twentieth jeir ire leduced 
to 2,000 oi 2 500, and then dimmish sfeidilv at a slower rate, 
until, at the end of the hundredth yeir only 200 to 2o0 occupy 
the upper crown level, oi only 10 pei cent aie left lhus, 
while the mein annual inclement Ins been mere sing there has 
been i constmfc lobs by the deith of the infenoi tiees, i Joss tn 
volume equ il to ° j oi 40 per cent of the hn ll h u vest md which 
can, m part at le ist, be saved by timely mterfeience and realization 

As standards of measuiement of the late of pioduction of 
tin her, yield tables have heen compiled foi fully storked tiops of 
eicli species and foi five site cl isses the contents of the domm int 
growtli are given m ten-yeai periods, and lepieseut the ittamible 
m ixim i 

lhe following two tables will serve as an illustration Only 
timber, tbit is wool of over S-inch diametei, is stvted, and the 
volume of the thinnings, wrhich may be about 20 per cent it the 
final harvest is omitted 

Both tibles refer to fust class sites and show the difference 
between the production of the shade-bearing hr ml that of the 
light-lovmg pine 

“Site” means soil and climate conditions or “quality of 
the locality w 
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Yield Table of Fir. Site-Class I. 


Age 

Numl>er of 
trees 

Average 
height in 
teet. 

Volume, 
cubic feet 

VOLUMI INCKFM1 NT 

Mean 

Cjirjent. 

Per cent 

20 

5,300 

17 

990 

50 

197 

261 

30 

2,210 

81 

3,550 

118 

317 

84 

40 

1,220 

43 

6,530 

163 

224 

32 

50 

j 

750 

* 60 

8,615 

172 

172 

19 

60 

540 

65 

10,280 

171 

144 

1*4 

70 

410 

* 

73 

11,675 

167 

125 

10 

80 

325 

, 

81 

12,890 

161 

110 

•8. 

90 

270 

88 

H,950 

155 

96 

•7 

100 

230 

95 

14,890 

149 

86 

I 

*6 


Yield Table of Scotch Pink. Sri e-Class I. 


20 

1,700 

23 

775 

39 

93 

130 

30 

1,170 

36 

2,185 

73 

138 


40 

726 

50 

3,82u 

95 

113 

3*0 

50 

610 

63 

6,000 

100 

94 

19 

60 

880 

72 

5,035 

99 


13 

70 

300 

80 

6,700 

96 


10 

80 

245 

86 

7,330 

91 


8 

* 

90 

200 

92 

1 

7,840 

87 




170 

93 

8,275 

83 


*6 


The average maximum total wood production per ncre per 
annum in a 100-year rotation under German conditions, for 
German species, German management for different site-classes, 
leaving out the yield of the thinnings, which may possibly amonnt 
to 4P per cent, of the final yield, is as follows, in cubic feet:— 


Site-class 

L 

1 

11. 

III. 

IV. ’ 

V 

Scotch pine 

93 

70 


45 

3> 

Norway spruce 

154 

127 


78 

5G 

Silver fir .. ... 

158 

128 


71 

54 

Beech 

106 

85 

■1 

50 

35 

7 
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The entire production of wood pel acie of ill the G-erman 
fotests is estimated is 5) cubic feet per acre pei mnuin lor 
p 1 mce it is less than 40 cubic feet 


Ibe >ield table m i) vl&o be shown gi iplm illy 


V / Bunn Pd 



lHim is nothui n ibsihilt m thse tilic tht\ u< nuuli gnui i>> 
bpccunufe ] 
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While in the natural umnanaged American forests the final 
crop of marketable timber, often 200 years old, rarely exceeds 8,000 
cubic feet per acre, in the managed German tpruce forests, fully 
stocked, and cleared of all nndesned species, 3,000 cubic feet of 
wood may be found at 30 years; over 0,00u cubic feet at 00 years; 
and ] 4,000 cubic feet at 100 years. 

The rate of production under these conditions will be 70 
cubic feet for the first two decades, 240 cubic feet, for the third 
decade, and 267 cubic feet for the fourth decade, being a 
maximum. After this the late will decline, so that in the ninth 
decade it may be only 100 cubic feet, and at iOO yeais the 
average rate for the whole period has come down to 140 cubic 
feet. On poorer soils, less, down to one-half, tf this production 
may by expected. 

In the natural forest the same laws would obtahi^but the 
economic result would be different, since the ciop wonluctmhiin 
tree weeds as well as the valuable species. 

The most rapid growers are not generally, in the long run, 
the largest producers. For example, the fast-gi owing poplar, which 
is near the end of its life at 80 yeais, will scarcely have produced 
by that time 7,600 cubic feet to the acre; while the slow, shady, 
but persistent, spruce l?as by that time accuuiuated over 22.000 
cubic feet and is still growing at the rate of 80 cubic feet per 
annum. 

On good sites, and with fast-growing species, the culmination 
of the rate of volume growth occuis eaily and then declines 
rapidly. Thus the Scotch pine on good sites will attain its 
maximum at about the 30tU year, with over 160 cubic feet per 
acre, and on pooler soils, ten years later: while the slow-growing 
beech shows its culmination at about the 60th .year, w*ith 100 cubic 
feet per acre. 

The mean annual increment of a crop rises more slowly than 
that of a single tree, aud more regularly, since it expresses all the 
variable conditions. 

The maximum mean annual increment of a crop occurs when 
it is equal to the current annual increment; that is, the highest 
average annual production per acre per annum has been obtained 
when the accretion occurring through a series of years, divided by 
the number of years, is as large as the increment of the particu¬ 
lar year. 

This often occurs before the fiftieth year with light-demand¬ 
ing species on good sites, later on poor sites, and with shade- 
bearing specie*; but the value increment, depending on the 
amount of large-sized material, culminates very much later. 
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If a group of some hundred trees have grown together in a 
close crop of the same age, they develop so legnlnrly and inter¬ 
dependent]}’ that the following relations will ptevail: the contents 
of the average tree will be nppioxunately equal to one-tenth of the 
volume of the three stoutest and the seven slimmest trees of the 
dominant stage, and the volume oftheciop is then found by 
multiplying this amount by the number of trees involved;— 

tt i e , max 4*7 min. 

Volume ol crop=n X - 10 - 

If tbe trees are arranged in size-classes, the average tree will 
be found to be about -10 per cent, from the largest. Thus m owO 
trees, the 200th tiee, counting from the stoutest, will be the 
average tree. Moreover, if these trees, arranged in size-clu.-ses, be 
divided into 5 grmps, the first fifth will contain 40 per cent of 
the total volume, the second fifth 24 per cent, the third 17 per 
cent, the fourth 12 per cent., and the last and smallest, only 7 
per cent., of the total volume of the crop. 

These interesting deductions from the yield tables are merely 
quoted to show that the forest grows under recognizable laws, hy 
the help of which we can calculate not only the volume, but the 
value increment, and so obtain a basis for the management and 
development of the forest, and the realization of a given rate of 
interest on the capital involved m the forest. 


Forest Exploration in the Bahr-el-G-hazal (Sudani. 

By C. E. Mukiel, IF.S. 

I have just received from Mr. A. F. Broun, Director of 
Forests in the Sudan Ad minis! ration, a copy of his report on the 
forests of the Baiu-el-Ghazal, and the following notes and extracts 
from that report may be interesting to the readers of the Indian 
Foretter. 

Mr. Broun left Khartoum on the 21st January 1902, by 
steamer to Meshra-er-Ilek and thence commenced his land journey 
on the &th February to Tonj, Wau, Chakehak, and Dem Zubeir; 
returning by a direct route to Wau, and by his former route thence 
back to Mesbra-er-Rek, completing the journey of 700 miles by 
the 24th April 1902 Tbe locality visited lies roughly between 
26° to 29° E. and 7° to 8°-3'i' N". and forms the north-western 
portion of the Bahr-el-Ghazal Province drained by the Tonj, Wau, 
Pongo, and Chell rivers. 

Generally, the country can he divided into three zones s 
** Perennial swamps near the mouths of the rivers,” 14 the somewhat 
raised alluvial fiats further up, which are liable to inundation 
during the rains,” “ and undulating plateaux or hilly country in 
the upper reaches,” * 
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Mr. Broun divides the forest for desciiptive purposes into 
three divisions, corresponding with the drainage zones above noted. 

In the perennial swamps the Ambatcli ( Hermiuiera eLaphioxy- 
lon) is the only woody plant It is reported to have become 
abundant only in the past few years. In the second zone tree- 
growth is scanty in portions periodically submerged, and the most 
common trees are Mitraqyne afiicana (yield 114 most of the fuel 
at the Bahr-el-Homr wood station), S’trcocephaUis esculentvs, 
^amatinduaiudica, CrntLiva relvjioba, Maba abyaaiuica, Couiia 
but-opposita, and on poor soil Eupho'ibia candelabrum. 

On higher ground villages are dotted about and the country 
is generally open, with solitary or small groups of trees or bands 
of forest alternating with open country, such trees as Ficus 
sycomorus, FiciiB plutyphyfla, Kigellia ceth iopica, Borrassaa 
flubelliformia , Acacia albid.i, and Balanites cegyptiaai predomi¬ 
nating. ‘'Fierce fires sweep everywhere, and it is not wonderful if 
the condition of the forests is, on the whole, bad, and that the trees 
are generally crooked and hollow, the young growth mostly 
consisting of tufted coppice-shoots, which get killed down to 
the ground year after year until chance affords them a few years 
respite, which allows them to grow strong enough to resist further 
files but not to be uninjured by them.” 

The forests of the third zone are composed of Parkia filicoidea 
(one of the largest trees of the Bahr-el-G hazal), Prosopis oblonga, 
Tetrnplenra obluaangula (another large tree), Afzelia nfricana , 
Duniellia thin if era, Berliuiu acuminata, Erylkrophlceum 
guineenee, two Cassias, Pterocurpus Ivcens, Dnlbergia melanoxy- 
Ion, Anogeissus Idocnrpvs (yielding most of the timber used in 
constructing houses in the military jfosts at Tonj, Wau, Chakchak, 
and Bern Zubeir), Khnya seneqalenbis. 

B&tyrospernium Par Hi is widely distributed and Bamboo 
(Oxvtenavthera pp.) T giows in narrow belts lining the water-comaes 
in the highlands. 

“ The quality of the forests is at present not high. The 
best forests are those found io the broad, uninhabited stretch 
between Bern Zubeir and the Pongo, bub even here the fre¬ 
quency of fires has prevented the stock from being at all 
uniform.” * * * * * 

“ It is however satisfactory to note that even in such fire- 
worn areas there are still to be seen scattered here and there 
enormous trees, such as Shnndt Homra , Bei, Nwana, etc. * ” * 

** The most that can be said of these forests is that the large 
trees are very fairly represented, and that with proper treat¬ 
ment and protection some magnificent reserves could be 
evolved.” 
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Khaya senegalensin , Balanites cpgyptiaca, Afzelia africana, 
Berlinia acuminata , Pterocarpus Lucens, Tamarindus indica , 
Anogeisaue leiocarpus, BorV( issue dabellifomnia, and Lophiva alata 
are among the tiees recommended by Mr. Broun for their timber. 

The following trees and climbers yielding latex—producing 
rubber or gutta-percha—are mentioned : Landolphia iiorida and 
owariensis, Ficus platyphylla and Butyrospermum Parkii. 1 

Mr. Broun found that from L. florida the latex coagulated 
very rapidly and the wounds became coated with a film of rubber 
rendering collection difficult; the rubber was however of excellent 
quality. 

L. owariensis was more abundantly found and is a very large 
creeper yielding n more copious latex than L. florida , but the 
collection of the latex in a pure state was not easy, and the latex 
coagulates with difficulty and yields an inferior rubber. 

Ficus platyphylla is a large tree and yields an abundant latex, 
but Mr. Broun found it difficult to coagulate, though later he 
received good samples from boiling the latex The supply should 
be valuable as the tree is reported to be abundant between Wau 
and Meshra-er-Rek. 

Butyrospermum Parkii yielded but little latex and this pio- 
duced a gutta-percha that was hard and not plastic. The chief 
value of the tree therefore appears to be its edible fruit and the oil 
obtainable from its kernel. . 

Mr. Broun proposes to exploit the rubber by leasing out fixed 
tracts of country to be worked in alternate years. Where little 
control can be expected this system is likely to result in the des¬ 
truction of the trees and failure of future supply of rubber. Such 
is the experience in Burma. 

Mr. Broun advocates the formation of Reserves first on the 
Jur river near Wan, extending gradually to Tonj, and later to 
forests between the Pongo river and Dera Zubeir. 

Transport is bad at present and the future value of the 
Bahr-el-Ghazal forests (apart from rubher) depends on the 
opening np of waterways now blocked by “sudd.” 

' The necessity of fire-protection for forests that are to be 
worked is rightly insisted on, but the difficulties in the way 
of such protection are great: everywhere Mr. Broun went 
be met with traces of fire; this is not surprising, as the Dinkas 
pnd other tribes owning cattle fire the grass lands near the rivers 
to provide more tender herbage for their herds ; limiting 
parties use fire in the pursuit of game; and travellers fire the 
grass to clear their path and for security against sudden attack 
by wild animals. 

These habits will not be easily or quickly changed, but the 
earlier tentative measures of fire-protectiou are commenced the 
sooner will the people become accustomed to the restrictions 
.which will be necessary. 
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3T -CORRESPONDENCE. 

Notes on Gtalsemium slogan s and the Bamboo Fungus 

of Burma 

The following notes on Gefaeniium elec/mi8 and Volyporus 
anthelmiuticus which have appeared m the Pharmaceutical 
Journal of this month, may perhaps interest Foresters and others 
in Buuna. 

Several species of the order Loqaniacece yield poisonous 
alkaloids. Strychnine is contained m the seeds of the Khabaung 
tree, Strychnob nux vomica to ^ per cent, of their weight). 
Ir. is also obtained from the Ignatius beans, the seed of a climber, 
Sttychnos lynatii Berlins, of the Philippine Islands. Uelsemine 
is yielded by Gelsemium semper viren*. a beautiful climbing 
shrub, known as Wild Yellow Jessamine, and a native of the 
Southern States of North Ameiica. Like Strychnine, Gelsemine 
in small doses is a useful medicine, but in large doses it is 
poisonous. 

At fiist sight ic seems incredible that the soft lining of the 
Bamboo joints and the thick, hard, irregularly-shaped mass of the 
Poly porn 8 , which is found outside on the culms of bamboos 
near tlie ground, should belong to the same plant. I wish there¬ 
fore to mention the analogous case of Polypoi us nif('8cni8 t which 
grows on old stems of the Elder (Sambucvs nigra), and to which 
Mr. Gr. AJassee has kindly drawn my attention. The mycelium 
of this fungus is frequently found in the pith of the elder, 
the dark thieads of the mycelium contrasting with the white 
colour of the jnth. In some cases the mycelium develops to such 
an extent as entirely to replace the pith in a portion of the 
stem. 

Kew : D. Brandis. 

June 1903. 

A note on GeUeminm Elegant. by Sin Dietrich Brandis, k. ci.e, 
pu. d m f. r. s, els., Honorary Member of the Pharma¬ 
ceutical Society. 

Last year Mr Smales sent me, among other important 
specimens from Upper Biu ma, pieces of the Toots, stem, leaves, 
nn<l flowers of Gelsrmium. elrgans, Benth. djoganiaeeae 1 , a large 
creeper with bright yellow flowers, collected for him by Mr. A. 
English in the Katlia district, in Taungya Ponzo (the second 
growth which springs up on deserted hill clearings), at 3,200 ft. 
His notes say: “Very deadly creeper; decoction of root kills 
instantly; leaves also fatal.” I have the same species from 
Mr. Montague Hill, who collected it in February 1902, in 
fruit, in village jungle on the hills east of Bhamo, at 4,000 ft. 
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When I showed these specimens to Sir W. T. Thiselton-Dyer, 
the Dnector of the Royal G-aidens here, he gave me a report 
of the Analytical Department, Grovemment Civil Hospital, 
Hong Kong, dated January 1885, with an excellent coloured 
figure of the plant, and pieces of the toot, which agtee com¬ 
pletely with the specimens received fiom Mr Smiles. Since 
then I have seen the inteiesting account of bis poison given, 
by W. E. Crow, M P.8,, in this Journal of 1887. 

In a case of death ftotn suspected poisoning of two persons, 
a man and a Ifctle girl, an alkaloid was detected by the Govein- 
ment An ilyst in the contents of the stomieh of the two 
peisons, as well as in the tea which they had drunk. This 
alkaloid showed a reaction similar to those of gelsarmne and 
strychnine, the produce of the North American Gdsemium 
semperoirens and of the Indian Strychnos nut vomica. 

The alkaloid of the roots of Gdsemium elegans has, as far as 
I know, not vet been prepared m a pure state; its existence, as 
well as its affintty to strychnine and gelsemine, is concluded from 
the similarity of the coloration, exhibited when minganic oxide 
and sulphuric acid are applied; bat it differs in not being 
associated with gelseraic acid, and in that, unlike strychnine, it 
will not hear the action of sulphuric acid at 100° C. ( Pknrm. 
Journ. [3], 17, p 925 ) In any case, this climber, whieh is 
well described by Kurz in the second volume of his Forest Fiord, 
p, 249, and which has been found m several places m Upper 
Burma as well as (by Mr. G. B. Clarke) in Manipur, merits the 
attention of forest officers. 


The Bamboo Fungus of Burma, by Sir DusrRirs Brandis, 
k.ci.e, pud., f.rs, f.l.s. Honorary Member of the 
Pharmaceutical Society , 

Last year I received from my old fiiend and follower in 
the Tharawadi Forests, Ko Way, through the kindness of the 
late Mrs. Ingalls, a most remarkable specimen, a cylinder, about 
twelve inches high, and just under thtee inches m diameter, 
of a soft bub tough white leathery substance; on the outside 
with a horizontal shallow furrow at the bottom, and many 
raised veitical lines on the lower poition, which evidently 
had grown on the inside wall of a bamboo joint. 

Mr, Gh Massee, F.L.S., head of the Cryptogamic Department 
at ICew, at my request, kindly examined the specimen, and from 
the structure of its tissue and the presence of characteristic 
couidia formed on the inner sat face of the cylinder, he identified 
it with Polyporua anthelmintic ua , Berk., which was described by 
the late Mr. Berkeley on p. 753 of the G trdenePa Chronicle for 
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1866. As a rale this Polypoi'us forms thick, irregularly-shaped 
masses on bamboo stems, bearing a round top or pileus, which, on 
its underside, has innumerable holes or small tubes, lined by the 
spore-bearing hymenium. Like the European PoLyporvs officinalis, 
which grows on larch trees, it is an effective anthelmintic, and is 
also known as ** Than mo.” The Madras Quaiterly Medical 
Journal, Vol V, p. 146, contains an article on it by Dr. Packman, 
giving the detail of four cases in which this remedy had been 
employed with complete s access. 

In the present case the spores, or the mycelium, must have 
entered the bamboo joint, probably, either while the tissue was 
young and soft, or at a later period, through a hole made by an 
insect, and must have formed this peculiar lining of the inner 
surface of the joint. I have not been able to ascertain the species 
in the internode of which this remarkable lining was formed, but 
I am inclined to think it was either Tinwa ( Cephalostachyum 
pergracile) or Kyathaung wa (Bambusa polymorphoi). 

This note may perhaps induce some of my younger friends in 
Burma to study this interesting subject, and to record the result 
of their researches in the pages of the Indian Forester . It would 
be important to know whether such a soft, leathery lining is 
frequently found in bamboo joints and under what circumstances 
it is formed, also the species in which it occurs. 


Chemical Analysis of the Rubber of Wrightia Tinctoria and 

Ficus Jnfeotoria. 

A quantity of the crude rubber of Wiightia tinctoria and of 
Ficus infectoria was sent lately to the Agricultural Chemist for 
analysis. I give below an extract from his report for publication 
in the Indian Forester. By a mistake the rubber of W. tinctoria 
was sent in place of W. tomentosa . The method of extraction 
was to inflict wounds on the bark ot the trees with a sharp stone; 
from these the latex oozed out and was caught up in a cocoanut 
shell as it dropped off, or was scraped off with a leaf, or with the 
fingers, and dropped into the shell. In the case of the Wrightia, 
the flow of latex was more or less profuse and was easily collected 
as it dropped off the wounds, and such milk as adhered to the 
wounds was scraped off and dropped into the receiver. But 
with the Ficus the flow vas never profuse and could only 
be gathered by scraping it off the woundB. The receivers when 
filled were allowed to stand uncovered three or four days to 
permit of complete coagulation of the contents. They were also 
put out in the sun for some time to effect this thoroughly. The 
contents were then removed from the shells before despatch. 
They adhered very closely to the shells, especially the rubber of 
the Ficus, and the shells had to be broken and some force used 
for separation* 
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Result of analysis. 



Wt ightia 
tmctoi la 

Ficui 

irffeetona 

Water, gum, etc. 

25 8 

300 

Itebin 

458 

476 

Caoutchouc . .... 

284 

224 


100 0 

1000 


“ No 147 (ieferring to the Wrightia) consisted of the cream- 
colonred dry latex and was crumbly. No. 148 (referring to the 
Ficus.) was a daik-brown coloured, bticky mass.” 

G-eo. W. Thompson. 

Narsapatam, Madras: 

July \Mh, 1903. 


Bipening of Cones of Finns Longifolia 

Would you be kind enough to allow me a small space in the 
Indian Forester, as I wish to say a few words upon the question of 
the ripening of cones of Finns longifolia, in reply to Mr. E. M. 
Coventry’s letter m the July number of the Magazine. 

During the last 18 years I have collected seeds of P. 
longifolia for the use of the Imperial Forest School, Dehra Dun. 
I have noticed that the flowers are produced on the extremities 
of the branches every year, from February to April, just as 
the fruit is about to form. The growth of the branch on which 
the flower appears is thus checked: a side bud is now produced 
and branches begin to grow again m the same way as before; 
and the following year the flowers are again produced at the 
extremities of the new blanches, and the side buds arepioduced 
by the growth of the terminal one being checked. At the same 
tune the fruit is not formed on every branch, but on alternate ones. 
The old opened fruit remainsthree to four years on the trees. 
The age of the fiuit can be found by counting the number of 
whorls of branches on which it is produced, and in the same way 
we can find the age of the tree by noting the number of whorls of 
branches on the atoms, and hence the age of the branch itself by 
counting the whorls of branches of the main branch. The fruit takes 
12 to 15 months to ripen, and the seeds are generally and wholly 
shed in May of each year in Dehra Dun. It is true that there is an 
exception to this rule: the cones of which the ovules are not wholly 
fertilized, being weakly ones, do not open and therefore cannot 
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shed their seed at the proper time or season and such cones remain 
unopened on the tiee, and finally during the rains they begin to 
decompose or decay and the seed is not allowed to escape. 

I ha\e just examined a cone, 15 months or so old. which had 
nenily half of its ovules fertilized and neatly half unfertilized; the 
seeds weie quite overripe, but the cone being in so weak a condi¬ 
tion, was unable to allow the seed to escape. I then examined 
another coue two years old, which had never opened and would 
probably decay on the branch. From the above it will be seen that 
the cmies do not take more than 15 months to ripen, but excep¬ 
tionally some very few cones, say 2 per cent., remain on the tree 
unopened, and therefore do not shed their seed. 

Mr. E« M. Coventry says (page 2761: “There appears to be a 
mistake in Gamble’s Manual of Indian Umbers i, page 706, regard¬ 
ing the period necessary for the cones of chit (P. longifolia) to 
ripen. This is given as lo months, but I think it should be a 
year longer.” 

I think my note has explained this period, but if there be 
any doubt, I should be much obliged if Mr. Coventry would 
kindly let me see specimens of the cones which take 2| years 
to ripen, as I can count the age of the rones by' looking at the 
branch on which they were produced. Such specimens would 
form an inteiesting aJdition to the museum of the I. F. School, 
Debra Dun. 

In the same article Mr. E. M. Coventry has pointed out: 
“ According to Kanji Lai’s FI ora of the School Circle the chil 
(called chir in that circle— Hon. Ed.) flowers during February to 
April, and the seeds are shed in October next year. In this 
Division (Kangia) the seed falls from the cones in May.” 

I have stated that the seeds of P. longifolia cones are shed 
In May of each year at Dehra Dun, find not in October, but I will 
point out at the same time that in his Forest Flora, page 507, Sir 
D. Brandis says: “ P. longifolia flowers from February to April} 
bones ripen from 12 to 15 months and shed their seeds In May.” 
Sir D. Brandis further says: “ Uibbentrop ( Arboriculture, page 
178), states that in the Punjab the seeds ripen in October, and 
that the best time to collect seeds is to pick the cones from 
December to March.*’ 

Bikbal, 

17th July 1903. Curator, I. F. School, Dehra Dun. 


Tanning Extract from the Heartwood of Xylia Dolabri- 

formis. 

In the Indian Agriculturist it Is stated that a tanning 
material can be manufactured from the heartwood of Xytia 
dolubriformis. The exact process to he adopted for the prepara¬ 
tion of the same, without affecting its quality, is not however 
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described. Under the oiders of the Divisional Officer of South 
Oanara, the above extiact was prepared on the same lines on 
which thp preparation of catechu is undertaken. 

In the catechu prepaiation the heartwood of matuied catechu 
tiees is adzed out into unifoim-sized small chip*, which are then 
boiled in an eaithen vessel a quaiter filled with pure water. 

Aftei boiling the chips foi two hours the solution is taken out 
and tiansfened to another vessel. Fresh water is again added to 
the boiling chips and the solution is again taken out at the end 
of 1^ horns. This operation is repeated twice or thrice. 

The above solution is boiled for three or four hours till it 
becomes of a syrup like consistency. It is then allowed to stand 
thiough the night In the eaily morning the above is kneaded 
into small balls, using the ashes of bumt catechu to pievent the 
extiacts sticking to hand 

Thus catechu can be manufactured and solidified in a day 
or two. Xylia extract is prepared in the same manner, but it 
will have to be kept in the shade for about a week to get it 
solidified. 

It is found impracticable to knead pure Xylia extract into 
balls, but this can be done if Ihe Xylia is mixed with catechu in 
the pi oportion of 1 to 8 in volume. 

The commercial and practical value of Xylia extract is very 
little known m these districts, although it is stated that the 
same can be Ubed for tanning purposes. 

I may venture to state that there is a fairly well distributed 
crop of Xylia dolabrifoi'mii on the borders of North and South 
Caoaia distiicts, and if a good market can be obtained for it, 
these forests can surely be worked to a very great advantage. 

9. Kupposamy Chettiar, 

CoondafIj Rj S. Canaha. Forest Ranger, 


III.-OFFICIAL PAPERS AND INTELLIGENCE. 


The Institution of ‘ Arbor Say ’ in the Central Provinces. 

Tm following circular has been issued by Mr. A. Munro, Director 
of Public Instruction in the Central Pi evinces * :— 

The Director proposes, with the approval of the Adminis- 
tiation, to set on foot in the Vernacular Schools of these Piovinces 
an institution known in the schools of the United States of 

* We are indebted to Mr A. M. Caccia, I FA, M V O. to, having drawn 
Our attention to this new departure.—-H on. fin* 
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America as “ Arbor Day,” which is devoted to the planting with 
trees of school-grounds, waste places and adjoining roadsides. He 
considers that it should be in commemoration of the birthday of 
His Majesty the King-Empeior Apait from its association 
with this auspicious occasion, there can be no doubt that the 
greatest benefit would result fiom the planting of trees in villages. 
Many of the villages in these Provinces are denuded of trees, and 
in the hot weather the heat is intensified by the absence of shade. 
School-compounds, camping-grounds and roadsides are in many 
places bare and destitute of shade. The planting of trees in 
such places would, in course of time, be of great advantage, not 
only in modifying the heat, but also in beautifying the village and 
school. Again, the planting of trees is held to be of great use in 
tending to increase and equalize the rainfall. Apart from these 
considerations, there would be the further benefit of providing the 
boys with healthy occupation out of school hours and in fostering 
a taste for nature study, which is specially desirable in an 
agricultural country. 

2. The Director proposes that Arbor Day in the school 
of these Piovmces should be in each year the 9th November, viz. t 
the birthday of His Majesty the King-Emperor. On this day 
trees Bhould he planted, annually, in villages where it is possible 
to make arrangements to water them by the boys of the Vernacular 
Middle and Primary schools (outside municipal limits), to the 
number of four trees in each class, except the first and infant 
classes. For such trees it is necessary to dig a hole about 3 feet 
square aud 3 feet deep. If possible, well-rotted manure should be 
mixed with the earth in about equal proportions. After the tree 
has been planted, a small eaithen ghara, with a hole at the bottom 
large enough to admit of a grain of wheat passing through, should 
be sunk in the ground close to the roots of the tree. This should 
be filled with water at intervals of two or three days during the dry 
season. If the necessary saplings cannot be obtained locally, they 
will be supplied free of cost from the nurseries at the head-quarters 
of each district, and sent out by cooly to the schools concerned. 
Ordinarily, strong saplings about 3 feet in height should be selected, 
as smaller saplings need greater care. It will often be possible to 
raise such saplings in school gardens and school farms. The 
plants can either be grown in the ground or in pots. If the plan 
of planting in the ground be adopted, tfce seeds should be sown in 
Imes about 4 inches apart. At the end of the year, the seedlings 
should be transplanted in rows, each plant having a clear space of 
2 feet all round it. Such saplings should be ready to plant out at 
the end of 3 or 4 years. If pots are used, they should be of large 
size, so as to admit of proper root-growth, one pot being allowed 
for each plant. Each tree, after being planted, should be 
gnrrnnnded with a ring fence of earth about 2 feet high, on top 
of which thorns should be placed. The earth for the fence, which 
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is not provided from the hole dug for the tree, should he dug and 
carried from some distance, as a deep trench close to the plant tends 
to dry the earth round it. The hole should be dug and the fence 
prepared on or about the 8th November. Regarding the places inr 
which trees may be planted, Deputy Inspectors should consult 
Malguzars and School Committees and make airangements 
accoidmgly. Ordinarily, school-compounds, waste places, camp¬ 
ing-grounds and roadsides should be selected. The sons of 
cultivators might plant trees in the waste places of their fathers, 
fields. The watering the trees and repairing the fences round 
them will be the duty of the boys, and masters will be requiied to 
see that this is done and to encouiage them in the work. The 
Patwari, with the approval of the Commissioner of Settlements 
and Agriculture, will be expected to recoid in the khasratliat such 
trees have been planted by the boys. 

The trees that may be planted are the mango, mahua, pi pul, 
banian, tamarind, neem, naranga and other good shade-giving trees 
that thrive in the locality. If the boys aie too young to dig the 
necessary holes and make the ring-fence, the cost may be met 
from the school fees. Rewards to the boys for the best trees will 
be given from the school fees, and District Councils will be asked 
to offer small prizes for the masters. 

8. Deputy Inspectors are requested to submit to this office 
by the end of July next, lists of villages in which tree*, may be 
planted, and to arrange for the trees being planted annually, on 
the Uth November, in accordance with the instructions given 
above. They will submit reports to this office on the results 
about the end of November in each year. 

[We would like to draw the attention of the Directors of Public 
Instruction in the other Pi o vinces of the country to the gi eat useful neb's 
and excellence of Mr. Monro’s plan If enthusiasm foi the work can be 
aroused m the schoolmasters and boys, and a spiufc of wholesome rivalry be 
induced, many fair groves and roads shaded tiom the scorching rays of the 
sun may be the result. We feel suie that Forest Officers would be most 
willing to further the good work with advice on the subject of best 
methods of planting, the best species to make use of and so on, and to 
prevent disappointment and waste of money it would eertaiuly be advisable 
that their advice, where possible, should be sought.—H on. Ed.] 


IV.-REYIEWS, 


Progress Report of Forest Administration in Baluchistan 

for 1901-02* 

Area of Reserved Forests.—There has been no alteration in 
the area of Reserved Forests, which remains 203 square miles. 
The Forest Officer has selected for reservation two more unclassed 
forests Bituated near Quetta. A proposal to place under the 
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management of the Forest Departnent certain nn classed forests 
within a circle of 30 miles of Loralai is tinder the consideration 
of the Di&tiict Officers of the Zhob Distiict. 

The cases of reservation of Batsirgi, Khumnk, Ghairgi and 
Chofciali, in the bed of the Narechi stream, lemained pending 
with the Political Agent, Thai Chotiali, Mnzar, a portion of the 
Central Zarghun Forests, called Babri, with the Political Agent, 
Quetta Pishin, while tho^e leferring to Taga Khur, Tur and Kup 
Mazar await final orders. 

Offences ,—There was .an increase in the total number of 
cases. This wa3 due to the scarcity of fodder, which resulted in 
a large number of grazing offences. The work of the Forest 
Department in detecting cases and bringing them to trial shows 
satisfactory results. 

Grazing ,—Owing to the prevailing drought, various areas, 
aggregating 16 square miles, were opened on permits for grazing 
for a part of the year. 

Natural Reproduction .—Owing to the dryness of the season 
natural reproduction was not satisfactory. Juniper seedlings in 
Ziarat were mostly found to have dried. The same remaik 
applies to the Quetta range. In places even saplings and poles 
were found to have dried up. Other species also suffered heavily, 
while new seedlings were only found in very favourable spots, 
and those only of ceitain species. 

Artificial Reproduction .—Walnut and ash grow slowly. 
It will be seen that tamarisk has done well considering the 
season. Robinia, as was stated last year, however, is a failure. 
The Forest Officer is not satisfied with his experiments w'ith 
Ohilgozn, and has indented for afresh supply of seed to be tried 
in the Ziarat range. 

The year, however, is not one to judge by, as owing to lack 
of water the work was greatly restricted. 

Experiments with exotic pine proved a failure, and it is said 
that no further experiment is being made with exotics. One 
cannot help wondering why such were ever initiated in a division 
still in its infancy and showing a deficit. 

Paspalum dilatatum grass seed, which was sown in the 
Cantonment nursery, has fairly established itself. In the Quetta 
plantations imported apple, pear, plum, pomegranate plants and 
quince cuttings were successfully put out in order to promote fruit¬ 
growing in Baluchistan. 

Throughout the report, however, want of water and the 
dryness of the season are shown to have been a source of constant 
difficulty. 
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T1 e following statement sh *s the outturn of timbei and 
firewood as compired with previous yeara — 


Descupt on of 

I oitats 

li rr En j 

1 mr v r 

1899 190 





FOl 09 


c ft 

c ft 

c ft 

c ft 

c ft 

c ft 

Rp eived 

2 031 

22o 

i rs 

16 988 


18 039 

Unclassed 

10G78 

1089 

21 9 9 

433 -84 


*’‘16492 

lorit 


18 lo3 

2 1 1 7 

4o0 nt > 

1 

38" 01*> 

401 j31 


ltiiicn! Rps ilh —The deficit this yeai is R 8394 is 
against Rs 12 181 of last yeai Ihis is due to a deue e m 
expendituie of R o 532 undei B Fatah] mb men ts 5 owing to 
the fact that Mi Down the late Depur} Cooseivator of T oie&t<», 
retired during the yeir and his place was t I en by Bhai Sadhu 
Singh, an Fxtia Assistant Conservator of I oiests 

Gena il —Bhai Sadhu Singh in the five months that lie 1 as 
held cl aige has found time to travel ovei a eon«i Ieiable area of 
tie Agencv, and is in eonespondence with vanotis Political 
Agent 15 with a view to increasing the lesened areas The Agent 
to the Governor General notes that Bhai Sidlm S ngh has shorn 
a creditable de«ne to impiove the financial w irk ng f the 
Torest Department, ind it is trusted that by next yeai some pi m 
will have been matured bv which tl e di m on local foiests can 
tie leduced by the impoitation of timbei an 1 fuel f om Sind This 
expeiiment his already been commenced but a leport cannot 
yet be sent on its success 

In /hob the season was so bad that fore tiy wis piacticallv 
at a stan istill Points refened to m 1 ist ye u b lepoit are receiving 
attention 


The Pests and Blights of the Tea Plant* 

THr second edition of Sir George M att s volume i* now issued 
m a form modified and enlaiged by the author and Mr H H Mann 
Mhile it contains a voluminous compendium of the insects and 
blights recorded on the tea pi mfc a laige poition of the hook 
istilen up bychapteis on the cultivation of tea and similar 
matter- 5 As a reference work for tea planters the book fills a 

* The Pest and Bit/lit* of the fen Plant by Six George 'ft att At C II 
and Hr H H Mann M & C 2nd Ldit 
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distinct place, limited however by the ambitious nature of it* scope, 
and should be useful to the few who have the knowledge and time 
to really make use of it. A large amount of infoimntion of a 
valuable and readable nature is to he found in the enilier 
chapters on cultivation, and for the planter this is probably the 
most important part. As an entomological book, the wotk is 
neither a useful scientific book of reference nor a really practical 
guide to planters. The authoritative work ends where the entomo¬ 
logical chapters begin; no entomologist would describe n new 
species of Psyche (one wonders how the genus was determined) 
from a laival case alone without having the moth for rtfeience, 
as is done in the case of Psyche aesamica; and we question 
whether a practical entomologist would be satisfied to leave the 
treatment of the mosquito blight in such an unfinished condition. 
In this part the book lacks the authoritative weight of a specialist’s 
knowledge, which would have prevented the authors reprinting 
the great mass of statements made by previous writeis on the 
subject of mosquito blight for instance, and would have rendered 
a discussion of the value of parasitic fungi against insects un¬ 
necessary. Instances of this kind are numerons: the practically 
valuable part of the book could be reduced to small, handy, 
readable compass, which would at once tell the planter what was 
worth knowing. 

Much the same may be said of the fungus blight chapters, 
with the exception that the material obtained was in some cases 
worked on by authorities such as Dr. M. Norrie or Di Butler. 
Throughout, the book has the stamp of an encyclopedic compila¬ 
tion of information derived more largely from repot Is and 
literature than from any practical experience, and as such it 
admit ably fulfils its lexicographical functions. We venture to 
think, however, that afar moie useful book could have been wntten 
had the important pe^ts alone been eon&ideied and thoroughly 
worked over. It is of far more uRe to a planter to know how he 
can fight one pest than to be told that there are 17 species 
of bagworms on tea, and be given their names with voluminous 
references to the literature which he neither understands nor 
has a chance of consulting if he did. 

Better illustrations have been introduced in the form of 
photographs, and this marks an advance on the previous edition. 
In a compilation of this kind, however, it should at least have been 
possible to give fuller information regarding sptaying machinery 
and insecticides. The appendix quotes five insecticides, 
including the mixture Gonrial Compound, ard two fungicides, 
and there is no hint given of how to apply most of them 
or where to get the machines. 

Whilst there are many good tilings in the book it cannot 
he said to fill a want of the planter, the man for whom it is 
wntten. 
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V-bHIKAR AND TRAVEL,. 

Indian Pheasants and thoir Allies. 

By F. Finn, B. A, F. Z S. 

(Continued fivtti puyt 300.) 

Chapter VIII. 

THE FOREST PARTRIDGES. 

The Parti idges which remain to be dealt with are pre¬ 
eminently forest birds, never going far from cover. Most of them 
have very shoit tails, but one, the Bamboo Paitiidge, has the 
tail longer than in any other Indian species, so as lather to recall 
u small pheasant in appearance. 

The Bamboo Partridge. 

Bdiubaeicola fytchii, Blau ford, Fauna, Brit Ind., Yol, IV., p, 110. 

This Paitridge shows no difference iu plumage according 
to sex; the male has a spur on each shank, but this may be 
present in the female also. The plumage is brown above, spotted 
with chestnut for the most part; the face is buff, with a dark 
band behind the eye; the breast dull chestnut with some white 
spots, and the under parts below this buff, with large black 
spots shaped like a heart. The tail is barred brown and buff, and 
the pinion quills are chestnut without bars. The bill is brown, the 
eyes orange-hazel, and the legs grey. 

This paitridge is about fourteen inches long, of which the 
tail measures nearly live; thus it is easy to distinguish it from 
any other species, the Spur-fowl, which also have longish tails, 
showing some bare skin about the eye. 

The Bamboo Partridge affects forest and high grass, and 
ranges through a considerable portion of the eastern hill tracts, 
from the Assam hills south of the Brahmaputra, through Manipur, 
to the Kacheri hills between Upper Burma and Yunnan. It is 
shy and has a loud har*h call. Although the time—May and 
June—of breeding appears to be known, the eggs are as yet 
desiderata. 

The various Hill Partridges (Arboricola) form an easily 
recognizable group of short-tailed birds with rather long spurless 
shanks, and particularly long, nearly straight claws. The sexes 
are usually alike, and they inhabit hill forests, keeping very 
close to cover, and occasionally peicliing. They are seldom if ever 
seen, and little is known about their breeding, except that they 
lay half-a-dozen or more white eggs on the ground. Their call is 
a low soft whistle and they are unobtrusive birds altogether; yet 
they are a well-represented group with us, numbering no less than 
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six species, none of which, however, are found in Southern India or 
Ceylon, An interesting point about these partridges is that they 
possess a row of small sepaiate bones along the upper edge of the 
orbit, a soit < f bony eyebrow in fact. No other bird of this family 
possesses them, although they occur in some other gioups, the 
Trumpeters (PsophPdie) of South Ameiica and the paitridge- 
like Tinamous (Twamida}) of the same continent. The general 
plan of coloration of the Arburicola genus is very similar, all 
having olive-bioyvn bucks mottled with black, and grey flanks 
boldly spotted with white, and usually with chestnut edgings. , 

The Common Hill-Partridge. 

Arhoncola torqnesla, Blanford, Fauna, Brit. Ind., Birds, 
Vol IV, p. 125. 

Native mimes :— Peanra, Bun-titar, Hindi, of Kumaun and 
Nepal; Ru'i, Rani chulau, iu Chamba; Kaindal , Kangra; 
Ko hum-but, Lepcha. 

This is the only species of Arburicola in which the sexes 
are different. The male has the head bright-chestnut above and 
of a paler shade of the same colour over and behind the ear 
coverts ; the ey ebrows, sides of the head, and throat are black, 
with white edgings at the sides, and there is a white moustache 
streak. The breast is giey, separated from the black throat by a 
white band. The skin sunounding the eye is scarlet. • 

In the hen the crow n is brown with black streaks, the sides 
of the head aud the throat are chestnut with black spots; the 
breast is brownish, and has a lusty band above it; and the white 
spots on the flanks tend to run up to the breast, and are larger. 
However, old hens lose the breast spots, aud young cocks possess 
them. Hens and young cocks have the skin round the face 
purplish-red. In all, the hill is black and the legs fleshy-grey. 

This partridge ia a little under a loot long, with a tail of only 
three inches, aud a slmnk neaily two. The wing is six inches 
long. Males ruu larger than females. 

The common hill-partridge is found at moderate elevations 
along the Himalayas from Chamba to east of Sikkim, and also in 
the Naga hills and in those north of Manipur. It ranges from 
0,000 to 14,000 feet, but its common range Goes not go above 
9,000. 

Blyth’s Hill-Partridge. 

Aiboricota rvfiyularh, Blanfoid, Fauna, Brit. Ind., Birds, 
Vol. IV, p. 126. 

Native names;—In Kumaun and among the Lepctws this 
species seems to have the same names as (he last; in the Daphla 
hills it is called Popltu, This species, like those which follow,’ 
apptais to be a little smaller thun^ the last. . • , * 
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It lias the crown olive-brown with black htreaks, and the 
eyebrows anti face white, mostly speckled with black. The throat 
is chestnut with black spots, and below this is a band of plain 
chestnut, generally divided from the grey bieast by a black band. 
The puie giey of the bieast and the absence of black bais on the 
back will distinguish this biid from the hen of the Common 
Hill-Partridge. 

The beak is black, the skin round the eyes dull dark-red, 
and the legs rod. 

This also is a Himalayan bird, ranging from Kumaun to the 
Haplila bills, but inhabiting lower elevations than the Common 
Hill-Paitridge, since it is found from the foot of the hills to 
6,000 feet only. It is also found in the Knrennee and Tenasserim 
hills, and specimens from these localities aie usually without the 
black band dividing the led neck fiom the grey breast. Four 
eggs of a diity white colour were taken below Darjeeling early 
in July. 

The AhkaKan Hill-Pa hi ridge. 

Arboricola intermedia, Blau ford, Fauna, Biit. Ind., Birds, 
Vol.IV, p 127. 

Native names i—Toung-leha, Burmese. * 

This is haully a distinct species, merely differing from the 
last in having the throat entirely black instead of being only 
s^iotted with that colour. It agrees with the eastern variety of 
Blyth’s Hill-Paitridge in having no black band acros3the chest. 

It ib found in the Anakan hilts and North Pegu, extending 
to North Cachar and the Naga hills, and to Eastern Alanipur, 
where it is common. The egg & were taken in. Manipur iu Alay ; 
they were pure white, and six in number. 

The White-cheeked Hill-Paktridgb. 1 

A rboricola atrigulat It, Blanfora, Fauna, Brit. Ind., Birds, 
Vol. IV, p. 127. 

Native names:— Peura in Sylhefc; Duboy D above, Assamese, 
San-batui, m Chittagong. 

In this species the ciown is brown running into grey in 
front and chestnut behind, the featheia inaiked with black; a 
double eyebrow, of grey above black, is present, and the eye iB 
surrounded by a black patch ; the cheeks are white running into 
buff behind; the throat is black, becoming edged below first 
with white and theu with grey, until it merges into the giey 
breast; the grey flanks have no chestnut bordeis to the feathers 
in this bird. , 

/The bill is black, and the legs orange or lobster-red; and the 
reddish skin of the face shows through the feathers. 
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The White-checked Hill-Partridge extends from Assam south 
of the Brahmaputra into the Naga, Khasi, and Haro lull-,, 
Cachar, SylLiet, Tippeiah, and Chittagong. The eggs have been 
taken in h)lhet on hillocks, at the foot of tiees m dnik and 
gloomy places; as many as four occuiung in a nest. They aie 
White, aud meabure rather over an inch in length. 

The Ukd-bkkahted Hill-Pakikidgk. 

Aiboricola twuiddlii , Blanford, Fauna, Brit. Ind., Biids, 
Vol. IV, p. 128. 

In this veiy easily recognizable species, the head, neck, and 
breast are chestnut of various shades; the chin and throat being 
pale and unifoun, separated from the dmker breast by a white 
band boidered below by black ; the sides Hud back of the neck 
are spotted with black, aud the eyebrows are giey, meeting at the 
back of the head. 

Nothing is known about the colour of the bill, feet, etc.; 
indeed, the species is a rare and little-studied one, which has only 
been obtained fiom the low lulls of Bhootan and Si) him; and 
once from the northern part of the Groalpara district. However, 
it is so distinct from all the rest that it ought to be easily 
identified if met with. 

The BaowN-bKEAbTED Hill-Paktkidge. 

Arboncolu brumieipectus , Blanford, Fauna, Brit. Ind, Birds, 
Vol. IV, p. 128. 

Native names:—Appears to be called Toung-kha , like 
A. intermedia . 

This is a very distinct form, with the face and throat buff, 
the latter speckled with black, the breast brownish buff, and 
flanks greyish buff, with the usual white spots, but no chestnut; 
the white-spotted feathers are tipped with black. 

The bill is black, the eyelids, the skin of the throat, where 
this shows through the featliets, aud the legs, are red, the latter 
varying much in intensity of colour. 

This bird haunts the evergreen forests on the eastern spurs 
of the Pegu hills, and also inhabits the ranges east of the Sitbang 
river as far as Tavoy, as well as the Kuby Mines District. It has 
not been often found, and so very little is known about it. 

One partridge of this group found in our limits differs from 
the true Aiboricolas in not having the peculiar bridge of bone 
over the eye; it is also distinguished by possessing a large patch 
of white downy feathers under the wing, which is ordinarily 
concealed, even when the wing is lifted, by the featheis of the 
side. 



INDIAN PHEASANTS AND THEIR ALLIES. 


419 


The GkM'N-lkgoiiI) Hill-Partridge. 

Ti opicoperdix cfitoropus, Blauford, Fauna, But. Ind., Biids, 
Vol. IV. p. 129. 

This bird bears a close general resemblance to the other hill- 
partridges, but the brown of the upper part is more closely mottled 
with black, and the sides of the body pale rusty with black 
blotches; the ciown is dark brown, the eyebrows also biown. with 
white streaks, and the face and throat white speckled with 
blackish. Below this the front and sides of the neck are chestnut 
with black spots, and then the breast is coloured brown contin¬ 
uously with the back. 

The bill is dark-red at the root and greenish at the tip; the 
skin round the eye purplish; and the legs pale-green. 

This partridge, which agrees with the Arboiicolas in habits 
as in appearance, is found, locally, in the evergieen forests all 
through Tenasserim down to Tavoy, and on the eastern slopes of 
the Pegu hills. Outside Indian limits it has been obtained in 
Cochin China. 

There remain two very beautiful short-tailed forest partridges, 
each of which claims a genus of its own. 

The Chestnut Wood-Partridge. 

Cnfoperdix oculea, Blanford, Fauna, Brit. Ind., Birds, Vol. 

IV, p. 131. 

In this bird the tail, though short, is longer than in the 
Arboricolas, the toes, and especially the claws, are shorter, and 
the hinder toe beais a mere rudiment of a claw. The sexes are 
alike in plumage, but the male has short spurs, which may be one 
or two on each leg. 

The plumage is very characteristic, the general colour being 
a rich chestnut, barred with black on the flanka. where also white 
bars may be present; the hack is black, pencilled with white 
above and with chestnut lower down ; the wings are brown with 
black spots, and the tail black. 

The hill is blick, the eyes dark, and the legs dull-green. The 
length is jnst under eleven inches, the wing being nearly six, and 
the tail nearly three; the shank is nearly two inches long. 

This is a forest hird, very little known, and apparently one 
which Europeans have ne\er even seen in the wild state. It 
is found in the Malav Peninsula, and extends into the southern- 
most part of Tenasserim, where it inhabits dense jungle about 
Bnnka«oon. A sort of local variety of the species inhabits 
Sumatra, 
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I have ventured to call this bird the “Chestnut” Partridge, 
ftR “ Feiruginous ” the epithet usually imposed on it, is a rare 
and clumsy word. 

The Red-chested ok Rooloo Partkidge. 

Rolhilvs roulrovl, Blanford, Fauna, Brit. Ind., Birds, 
Vol. IV, p. HI. 

This lovely bird very properly occupies a genus all to 
itself. It has a very short tail and rather long legs, with feet of 
the oidinary size, and the claw of the hind toe rudimentary or 
altogether absent. A tuft of long ban-like feathers is found on the 
forehead in both sexes, which otherwise differ widely, although 
neither has spurs. 

The male, besides the tuft of bristles, has a full and large 
crest of lonse-textnred fenthers on the head, which is of a dark-red 
colour. The geneinl body-plumage is steel-blue with a rich satiny 
£loss, changing in some lights to gieen ; the wings are brown, and 
there is a white band across the forehead. 

The hen has no crest, and is grass-green without gloss, with 
chestnut wings and slate-colonred head. 

In both sexes the eyelids and feet are brilliant red, the male 
has the base of the bill red in addition ; but in the female it is all 
black. This bird about equals the wood-pnrtridges in size, being 
about eleven inches long; the wing measures five-nnd-a-balf 
inches, and the tail two-and-a-half; the shank about one-and-a- 
quarter. Females are a little smaller than this. 

This paitridge has a wide range, being found in Borneo, 
Java, Sumatra, Siam, and the Molav Peninsula, where it extends 
into the south of Tenasserim near the Pakclmn river. It is a forest 
bird, and gregarious in its habits, being found in small parties 
of half-a-dozen or more, comprising both males and females. It 
is described as much more lively m its movements than the 
Arboricolas, running about like a quail, and not scratching so 
much as the others The note is a soft, pleasant whistle. Nothing 
is known about the breeding except that the egg is buff and 
about an inch-and-u-half long. This beautiful and gentle little 
paitridge would be a most charming aviary bird, but unfortunate¬ 
ly it is not much exported, at any late nowadays, and Mr. W. 
Rutledge, who imported the first into Calcutta many years ago, 
tells me that the late ex-King of Oudh was much pleased with 
them and bought them at a high price, naming them “The King's 
Fancy.” The name *• Rooloo” is that by which Mr. Rutledge calls 
these birds, and I presume it is the native name in some parts 
of the For East. 
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VI -EXTRACTS NOTES AND QUERIES 


Indian Forests. 

Third aie so many wajs of thinking of the Forest* of Indn f 
lo the student ot Hinduism the dim umbiagtous die}*-, lined vtch 
the lush giowth of i tiopical wild wood and tangle 1 with gie t 
seipentme m s-tes of doweling cieepe r , is the ti d ion il ie .e-’fc 
of the h lmit md the <-a_,e As is well known, the tl n 1 of Ihe 
four sta a es ot a Biihmin’s life on eaith con^i t in h coimn^ a 
Vana-piastha, an inchoiite, or dwelhi m the foi st, who lav ng 
dischnged his duties as a man of the worl 1, havum miuiel ai I 
be D otten a min child to perfoim the sicied ritts t h s funeiil, 
rctues into the odoious plates, the quiet seclusion ot the solemn 
wools, to pt ictise, uni stmbed by woil 11} climan ani v in 
ambitions the complete lound ot ceiemonul d itie« Io tie 
Hindu thtrefoie, the foiest has been, fiom time mineumnl a 
pi ice of solemn ind iu_,ust as oci ihoti", a letieit fiom the j tt v 
caies of lift i v ist m nisUi} ot s}lv m seolus o i *»h ue 1 w til 
tht will things th it live the simple mtuial life of beings wh se 
lust nets ne their only guich, ind who jield th ms Ives haul lv 
to the piomj. tings ot tne umveisal soul whie i nils ti n ml 
unmals dike Ihe foust, to a Hindu, is i pi ce full or sic*! 
awe Noi, a^ain, is it without lorn mtic itteu&t O le of th 
most familial ino^t dehghuful and most univeisil'y pqmlirof 
Hindu nm itives is that which tells ot the sojou n ot Sita m the 
foiest8 £nta was, the old hooks bell us, the em io ii nenfc ot pu r ity, 
tenderness mitonjugil ilf etion bhe accompintcd Uinii when 
he wis driven inti a woodlind exile, much as the moletn Finest 
Othcei’s wile winders with hei liusb\nd iu faiestglvles vni delU, 
safei, indeed, than bita whose cvptuie hv Rum , the Denim 
King of Luiki, was the evuse of events as tin riling as the abduct on 
of Helen 

I hen there is anothei v lew of the forests of In ha To the 
orthodox Hiudu i foiest is a pi ice of pious retirement ibinctnary 
from woildly pissions ind worldly disappointments lo the 
un Hinduced or putly Hmduised aborigine, the gloomy 
depths of the jungle, the home of prowling fcigei ind trampling 
elephant, of the pigs that issue in troops and destroy the ripening 
crops, and of be us that w i\ h} the inc mtious ti iv eller w ith de 1 lly 
hug, aie a pi ice to be avnded by night, not bet m^e of these 
miterial excitements aud dingeis but beciuse of terms fir 
inoie tremendous, because ot the weird and wandeungspuits 
th it flit fio n biee to tiee, not the gay fauns uid di) ids of 
Western ftney, not the elves ind fames thit haunted txeimanic 
and British woods, but things homble like the creituies of a 
childs nightmare, milevoleut abortions of the savage mini, 
creatures utterly hateful and abominable The savage woodman 
in India never dreams a of waudeting in sj Ivan glades 
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Inter Hamadryadea jaculatricemque Diannm. 

The stately avenues, the woodland vistas leading in cool 
approaches of lengthening shade, as the evening falls, to the blue 
heights of the neighbouring hills, resound not only with the 
cheery din of jungle fowl and the cries of monkeys and the baik 
of the deer, but with vague sounds of terror, the voices of evil 
things who love the daiksome shade and shun the pleasant 
clearances, the sunny meadows and rice fields which inaikthe 
dwellings of men. To the semi-Hmduised savage, the ioiest 
is not a place for cool and secluded meditation. It is the abode 
of nameless terrois, where every tree has its haunting demon, a 
headless monster, or, worse still, a creature which has the power 
ct adopting the seductive shape and smile of lovely woman and 
so of beguiling simple and amorous man to an unimagined doom. 

And then there is the forest of the shikari, a land of sturdy 
adventure, where gallant beasts and cunning may be tracked and 
may, with their trackers, enjoy the fierce pleasures of the chase. 
It is no mere theory of sportsmen that hunted animals delight in 
the excitement of the hunt. The whole existence of the wild 
folk of the woods is an alternation of hunting and being hunted. 
The domesticated animal toils virtuously and peihaps enjoys his 
vacuous existence. But the wild beast in the forest li\es a life 
of constant excitement, suspicion, watchfulness. The deer has to 
run for very life, and, as it pants and strcins, enjoys the exercise 
of the corded and tense muscles which Nature has given it as a 
means to safety. The Psalmist, no doubt, felt this aspect of the 
joyousness, the vigour of jungle life when he wrote :— 

“Thou makest darkness, and it is night; wherein all the 
beasts of the forest do creep forth. The young lions roar after 
their prey, and seek their meat from God.” 

The denizens of the forest live in a constant state of 
excitement,—- of shikar, and man joins joyously in the game. He 
shares its risks and more than shares its pleasures. And if any 
say that the risk may mean cruel and untimely death, let us reply 
that it is nob for mortal man, whose term is ever uncertain, to 
speak of death as untimely ; and this is at least certain, that the 
death of the jungle creatures is not usually painful. Dr. Living¬ 
stone baa told us that, when he was mauled by a lion, his 
sensations were not those of mortal pain and terror, but a sudden 
and nob unpleasing insensibility to pain, the result of what the 
physicians call “shock.” It is right enough, then, that the 
shikari should go forth to his woodland task with a sense that he 
is joining in the oldest recreation known to living beings, older 
than organised war, the thrill of taking part in the perpetual hunt 
yrhich fills every nook and corner of the forest, by night and by 
day, with unending and ever varied excitement. 
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Again, there is the forest of those who follow the many 
sylvan trades which belong to the out skirts of settled humanity, 
those who gather honey, and firewood, and lac, and rubber, and 
cane, and a hundred other commodities which shall minister to 
the convenience of more civilised communities. The Memsahib in 
her bungalow sits on woven cane and never enquires whence the 
material was piocured ; nay, the bicyclist whirls through London 
streets and never thinks of the romantic circumstance that the 
rubber of his tyres perhaps once grew in an Indian forest. And 
these and many other conveniences are collected by the humble 
folk who deal in the commerce of the jungle. 

Finally, we have the Forest Officer, the official king of the 
jungle, the man who cuts firepaths and roads through the tangled 
wood, and builds himself rest-houses on the margin of its glades, 
and sits himself down therein to indite Administration llepoits 
which, in outward aspect, are most unromantically like the 
Administration Repoits of mere collectors of revenue, mere 
suppressors of crime. He may reply to this view of his writiug, 
that he is both ; that in his sylvan domain he is Collector and 
Magistrate. He is part of our great civilised dominion, he is 
trained at Nancy or Cooper’s Hill ; he is brimful of scientific 
forestry and the forest laws of civilised communities. But how 
much more is he! He is the guardian of the sacred hermitages of 
the Hindu; he walks unafraid, but intellectually conscious, of the 
bhvts and demons that people the forest shades ; he is usually one 
of the most accomplished of Indian shikaris. He works hard 
among conditions more trying to health and vigour than those 
which environ most of us exiles in the East. He is modest,—as 
modest, alas, as his salary, which, for the officers of what is a 
profitable Department to the State, might well be enhanced 
without detriment to his usefulness. He is one of the most 
interesting, one of the most unique results of British rule,—a 
civilised sylvan deity, one whom we may place beside 

Panaqne , Silvannmgiie eentm, nymphu&que sorores. 

Indeed, it is darkly whispered that certain jungly tribes do 
worship to him, and deck rustic altars with garlands in his honour. 
He is a son of whom Britain may well be as proud as of any of 
her sons who do her bidding in far lands.— Much as Mail. 


Our Specialist-ia-Chief on ‘ Spike.’ 

[Extracts from the Editorial, Indian Planting and Garden¬ 
ing, August 1st, 1903. 

“In a recent issue we reviewed the steps taken by the Mysore 
State with a view to ascertaining the causes of * spike ’ disease in 

Sandal wood trees.Mr. Barber seems to have come 

nearest to the cause of the trouble . . ... Dr. Butler has 
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utterly failed to follow up the clues which Mr Buber his 
given . . We now come to Mi Muthunnah b (Oon&ei- 

•vatoi of Foie-.ts, Mv&oie) repoit and conclusions . 

W e cannot agiee with this line of logic . . Mr Mutliun- 

n di -> reasoning is theiefoie it fault ... We believe 
‘ spike ’ to be a contagious disease . . . . ”J 

And has it then come here to stay, 

This diead and fell disease > 

'lhe thing that bears the name of 1 spike/ 

And effectually spikes the guns of life 
Of the sueet-fecenied banrial tree 
If yon wish to know, if you really ask, 

V h it hope theie is foi this tiee so dear, 
ltefeired you are to the lines above 

By the Editoi, I. P & G. 

"ion specialists aie out of it, 

Both Madias and India 8 too, 

And the Mysore Toiest Conseu itor 
Addis another to the ‘ ignoi int’ crew 
Por your aiguments aie foolish, 

And you ’ve all completely failed 
lo tell us any thing about 
‘ bpike’ in the Sandal tree 

Thus, the Editoi, I. 1\ d Q . 

For when the latter shrieked aloud 
Por specialists n & ht tluougln>ut, 

In trees and ciops, and bugs and soiK, 

Minnies and diains; he meint, of course, 

A j.ost above the lot to fill 
Self-appointed ^peciahst-in-Chief, 

He’d let eui know when they went wiong, 

W r ould the Editor, L 1 J . & G. 

So look you to it Scientists, 

Pio matter what your lines, 

Chemic, Botanic, Entoniologic, 

As sure ah fate if you don’t in ike 
Discoveries quick ind marvellous , 

If vou dale to point out that the ‘Origin ’ took 
'lhe P ltlier of bcience decades three to compile, 
lou ’ll be biought to book, by hook or by ciook, 

By the Editor, l P. <k Q, 


Thl Vagrant. 
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Resistance of tie Australian Jarrai Wood to fire* 

After a fire which took place some months ago in the 
Victoria Docks the Sub-Committee of the British. File Prevention 
Committee repoited as follows :— 

“ At the north-eastern end of the yawl, and about 36 feet 
away from the shed, was a pile of Jmiah wood some 30 to 40 
feet high, and having a frontage to the shed of about 36 feet, 
and to the basin of about 100 feet. Projecting in front of this 
pile of Jariah wood for about 10 feet, and abutting upon it. on the 
shed and basin sides, were piles of deal about three quarter the 
height of the Jarrah stack, and these were very largely consumed 
by the fire, the flames fiom which played on to the pile of Janah, 
generating considerable beat; but though the Jamb bore the 
brunt of the fire, as wliat wind there was blew in this direction, 
comparatively little damage was done to this pile and this was 
confined to the north and west faces, the fiie failing to penetiate 
far into the interior. Your Sub-committee are of opinion that, but 
for the resistance offered to the fiie by this stack of Jarrah the 
conflagration would have assumed much larger proportions, as in 
the rear and on the south side were large quantities of deals, and, 
had they ignited, the task of the file biigades would have been far 
larger and more difficult.” The report further stated that “ the 
wooden sides of the railway trucks between these piles (deal) 
and the shed, were entirely consumed, only the ironwork and the 
decking remaining,'leaving the Jairab wood paving blocks (which 
were in the tiucks) ini act, but for charring on the face of tfie 
outside blocks directly exposed to the fire.” 

The Street, commenting on this fire in its issues of October 
and No\ember, 1902, said : *• There can be little doubt that if the 
timber in the mill and in the yard bad consisted w'bolly of 
Australian hardwood, instead of deals and haidwood in juxtapo¬ 
sition, the fire would not have made much headway before being 
mastered hy the brigades and the dock companies' floating 
engines. After all, an actual fiie is the best fire test, even though 
an expensive one for the moment.” 

Our enterprising cousins on the other side of the Atlantic 
would probably take a hint of this kind and send over a few 
loads of a new timber they wished to place on the market and 
see to it that it got ‘ placed/ 


Forestry at Ci’oester* 

At a meeting of the governing body of the Royal Agricultural 
College, Cirencester, held on the 4th instant, the repmt of the Boaid 
of Agriculture Committee on British Forestry, recently piesented 
to Pailiament, was taken into consideration, and it was unani- 
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mously decided, in consequence of the recommendation of that 
report, to remodel and largely develop the teaching of foiestiy 
at the College in connection with the estate management branch 
of the curriculum. In furtheiance of this object it was unani¬ 
mously resolved to create a new Chair, to be entitled the Chair 
of Estate Management and Foie&try, and to appoint thereto a 
special Professor or Lecturer who shall be required to devote 
all his time to the duties of the Chair, and who shall have bad 
good experience not only of the management of woods in this 
country, but also of the continental system of sylviculture 
followed in the State and communal forests of France and 
Germany. This will be the first attempt in England to deal with 
th/s impoHar.it question on these tines', and inasmuch as a large 
proportion of future landowners and managers who attend regular 
courses of College instruction pass through Cnencester, the 
results will be watched with much interest.— The North British 
Agriculturist. 

As we go to press we have received the news that Dr. Schlich, F.R.R., 
has been appointed Honorary Professor in the Forestry Chair .recently created 
at this college We feel sure that the Service in India will ioin in according 
their heartiest congratulations to Dr Schlich on being thus the first to fill a 
Forestry Chair in England, whilst they will also he extended to the Govt ruing 
Body of the Royal Agricultural College in appreciation of the enlightened 
manner in which they are dealing with a much neglected question.—H on. Ed. 


Afforestation in Ireland-. 

- Mr. Thomas W. Webber, late of the Indian Forest Depart¬ 
ment, writes from Atby advocating that “ the present opportunity, 
when owneiship of land in Ireland is about being transferred hy 
legislation, should not be lost tor resei ving large areas of lands, 
now piactically waste, as a future propeity of the nation, and 
planting them with timber. If peasant ownership becomes 
universal, every tree in Ireland will disappear. Other nations 
have tried the experiment of nationalising their forests with the 
greatest success. In Germany the forests are one acre in every 
four, all under State management and paying handsomely. In 
this country there exists but oue in 25, of mixed plantations, 
which, are mismanaged and carry but a quarter crop, and which, 
under present management, are a lamentable failure. The 
advisability of establishing a British and Irish Forest Department 
and re-planting the forests as a national property is thus pressed 
upon thinking people, after the plan adopted not only in Germany 
and Austna, but in Republican countries like France and the 
United States. The amount of waste land, as given hy experts, 
is about 20 million acres for Great Britain and six million for 
Ireland, of which about half is ideal forest land. All lovers of 
their country should press on Mr. Wyndham, who is a large-' 
minded statesman, that the opportunity should not be lost, 
otherwise Ireland, now being stripped of trees, will become a 
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bare desert. The present time is opportune, for among other 
reasons, that the scarcity of available timber in the world is 
becoming intense .”—The Standard. 


"VII—TIMBER AND PRODUCE TRADE. 


Churchill and Sim’s Wood Circular. 

London , 3rd July 1903. 

East Indian Teak.— The deliveries in June were 800 loads as 
compared with 763 loads in June last year, and for the first half 
of 1903 they have been 5,587 loads against 6,336 loads in the 
con esponding half of 1902. There is no change to report in prices 
either here or for arrival, and business continues to be hampered 
by a paucity of supplies. The stock in London still dwindles and 
contains very little first class Burmese or Siamese wood. 

Rosewood—East India. —Sizeable, prime logs are in good 
demand but small and poor wood is not readily sold. 

Satinwood—East India.— Stocks are rather heavy, and 
demand being very quiet, sales are small. 

Ebony—East India. —Sound wood, free from knots and of 
good sizes, would realise fair prices. 

PRICE CURRENT. 


Indian teak, logs, per load 
Rosewood, per ton 
Satinwood, per s.ft. 

Ebony, per ton 


... £10 5e. to £18 10s. 

... £8 to £11. 

... 6c!. to 1 8d. 

... £8 to £12. 


Denny, Mott and Dickson, Limited. 

Wood Market Report. 

London , 1st July 1903. 

Teak. —The landings in the docks in London during .Tune 
consisted of 432 loads of logs and 254 loads of plaoks and 
scantlings, or a total of 686 loads, as against 300 loads for the 
corresponding month of last year. The deliveries into consumption 
were 572 loads of logs and 274 loads of planks and scantlings— 
together 846 loads, as against 727 loads in June 1902. 

The dock stocks at date analyse as follows:— 

4,982 loads of logs, as against 7,206 loads at the same date last year 

2,988 „ planks, „ 3,164 „ „ „ 

~ ,, blocks, ,, ,, ,, ,, 

Total 7,970 loads „ 10,670 loads „ „ „ 


The first six months of the year have consistently developed 
a gradual decrease in landed stocks, both in the United Kingdom 
and on the Continent. Prices have necessarily steadily advanced 
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until they nre Rt a figure sufficiently high to restiict business, 
although btill not prohibitive to the main industries, w Inch use 
teak, such as Naval Shipbuilding and Rolling-Stock Constiuction. 
The high price for planks and eonveisions, however, has alieady 
st riously affected the domestic. 

Business during the fir-t half of the year has been restricted 
in volume owing to a generally higher impoit coit of wood than 
the industnal demand for consumption seemed to justify. The 
cheapness of fieight has been in favour of the timber trade, but 
has not seived to countei balance the high fob. pi ices demanded 
by shipper*, whose hands in many of the narrower mmkets have 
been absolutely upheld by the fact of reduced forest out get. and 
other sound causes pointed out by us in our wood report of last 
January. Whilst, however, the trend in natural pioducts is 
necessarily towaids a higher level of value as population increases, 
shippers are unwise to try and foiee events at a time when this 
country is going through some reaction in trade, and its woiking 
margin of leady money has been reduced, if only temporarily, by 
the cost not only of the late war but also by the mcieasing 
national expendituie on Naval and Military stiength as well as 
Educational and other social needs. That these demands have 
very appreciably affected the financial resources of the ordinary 
trader and so seived to check trade bnskuess is a not ummpoitant 
factor m the purview of the last six months’ tiadmg. 


Market Bates for Produets, 


Tropical, Ayi icultunst, 1st July 1903. 


Cardamoms 

Mf 

per lb. 

Is. 6d, to Is. 9.J. 

Croton seeds ... 

• * * 

» 

cwfc. 

los to 22s. 6 d. 

Cutch ... 

a a a 

99 

99 

20s. to 27s. Hd. 

Gum Arabic 

• < • 

99 

99 

Ids. to 20s. 

Do. Kino 

a • « 

9} 

lb. 

3d, to 

India-iubber, Assam 

t f « 

99 

1$ 

2 s. to 3s. 2dm 

Do. Burma 

• * a 

jJ 

ft 

2s. to 3s. 2d. 

Myrabolams, Madias 

• * a 

ft 

cwt. 

5s. 6 d. Nom. 

Do. Bombay 

i i i 

99 

19 

4s. to 7s. 6 d. 

Do. Jubbulpore 

* • 1 

99 

91 

4s to 5s. 6 d. 

Do. Bengal 

# a a 

99 

9$ 

3s. 6 d. to 5s. Nom, 

Nux Vomica, Bombay 

Ml 

95 

99 

5s. 6 d. to 6s. 

Do. Madras 

Hi 

99 

}1 

7s. to 10s. 

Oil. Lemon-grass 

a a 

9t 

lb. 

Qfrl. 

OichelJa weed ... 

a * * 

99 

cwt. 

lOs. to 12s 6d. 

Sandalwood, Jogs ... 

* a • 

11 

ton 

£\5 to £30. 

Dor chips ... 

a a • 

$1 

99 

£4 to £H. , 

Seed lac 

a a a 

$9 

cwt. 

115s. to 129s. 

Tamaiinda, Bengal ... 

* • 1 

99 

9} 

8s. to 10s. 

Do. Madras ... 

• ** 

it 

If 

4s. 6<i. 6s. 
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Notes on Indian Trees I- Note on 2£ongn (Nopea) in the 

Tmnevelly District. 

By P M LofaHiNOTON 

1 Ditfeient kinds —The natne woodcuttei distinguishes 
two 1 mds of kongu the VelUi kongu and the Karm kongu Of 
thee the foimer is consideied by far the moie \aluihle The 
distinction between them is said to be that the \elln longu 
has a smoot het an 1 lighter bark and smaller leaves A fuithei 
kongu known as Tsn longu is known in the Srivilhputtui laluk 
and the wood is considered of little value 

2 Botmical idei hficaiion —Beddome considers that the 
Vellai longu of linueielly District is the Hopea ughtiann 
closeh allied to Hopea pamfloia It seems po sible that both 
these species oecui Beddome has identified the Kaun kongu 
as B d nioc vtpus itdis, but also states that the Bainnoc iipus 
e?osa occuis m the Iinnevelly mountains The chief difteience 
between these two species appears to be the fiuit I caiefully 
examined some of thetieca and they all appeal tome to ha\e 
the fiuit of B d tnoca /. us ei osa rathei than Bala tocaipm vtilii 
1 he name Knm kongu probiblv co\eis both species Mi 0 A 
Barbci, who had no opportunity of examining the fruit identified 
the flowei as Hopea, to \qifolia, which Heddime sa^s it gieatly 
resembles The specimen ot Nir kongu sent me was undoubtedly 
the Fihcium decipien s, a tree of no paiticulu \alue 

3 Fo etf i lent*petition —To the h orester theie is no 
necessity to go into nice botmical distinctions, and we mi} well 
follow the nitive classification and consider the two kinds, while 
kongu (including the Hope a paiviftoia and uijhtiana) and black 
kongu (including the BalanoompiiB utilib and eio^a) 

4 Ihtfe) eticebdueen White and Black kongu —Undoubtedly 
the chief distinction between the two is the leaf The white 
kongu has & small, rather light greeu leaf, with thick foliage, 
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somewhat resembling the beech. The black kongu has, on the 
other hand, a dark green, hard, big leaf, and looks very like a 
mango. As regards measurement, I took two fair samples of well- 
grown leaves which gave the following measurements:— 

White kongu 4" x 1 -jV* 

Black kongu 6" X2 ". 

Both trees when young have a smooth bark, which, however, 
is undoubtedly much darker in the black kongu. The white 
kongu is generally a light brown and the black kongu distinctly 
dark brown. Both are greyish in places. As the tree grows 
older the white kongu continues lighter in colour and less rugged. 
The most noticeable point of distinction however seems to be 
the tallow-like gum which exudes from the black kongu, which 
is either entirely absent or very rare in the white kongu. A 
further difference is the fruit. This is most marked and constitutes 
a great difference in the sylviculture of the two trees. The 
white kongu is a true dipterocarp and has a light seed about 
the size of a pepper corn, with two large wings; whilst the 
black kongu is a heavy nut-like frail, in a cup formed by the 
calyx, and is devoid of wings, it is larger and heavier in the 
Balanocarpus erosa than in Balanooaipus utilis. 

The black kongu is always to be seen in flower at the end 
of April, May and the beginning of June. I have never seen the 
white kongu flowering, though I have looked for it at the same 
season ; also in February and March. The distinction which the 
woodcutters make in the wood does not appear to be marked. 
Both \ioods show an outer wood white to yellow and heart wood 
light to a dark yellowish brown. 1 think the preference given 
by the woodcutter to the white kongn is due rather to the 
fact that more of the white kongu trees are found to be sound 
and, after a careful examination, I have come to the conclusion 
that the age of maturity is lower in the black than in the white 
kongu. 

5. The vsea of kongu .—Kongu is by far the most valuable 
wood in the Tinnevelly District, and is worth four times any 
other sholah or semi-sholah wood. 

It is largely used for posts, beams, rafters and planks. The 
posts for the wire-fenoing in the Palamcottah compound are 
white kongu. They were put up in 1902. The rafters were 
very largely used in the railway buildings. Beams were used 
for the Jubilee Biidge in 1902. Planks have been used for some 
years in the Tambraparni Bridge near Papanasam and have lasted 
well. Sleepers were cut in 1908 and sent to the South Indian 
Bail way for trial and are of good quality. 

6. Locality , elevation , soil, etc.— The lowest elevation at 
which I have found kongu is just below 1,000 feet near the 
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Kudivarai depot; and the highest is on the banks of the Pi Ar, 
near the Sengalteii bungalow, an elevation of 2,800 feet. The 
lowest vieie the black variety and the highest the white: but 
between these two elevations both kinds aie found veiy commonly 
growing together. It is essentially a semi-sliolah tiee and seems 
to piefer a rich soil, but I have found well-giown saplings glow¬ 
ing out of the crevices of slab rock on the banka of the Servi Ar 
and Kudivarai Ar, and both species seem able to support themselves 
in such situations. One fact in connection with kongu has 
particulaily struck me—it is found mainly on the hillsides 
boidenng on large rivers, and even when a little distance away 
from the river it is mvanably on the bank of a ravine. The 
close proximity of running water appears to be essential to its 
growth. 

7. Congeners .—I have in several places seen kongu growing 
with, or close to, Vengai in the moister parts of the higher 
deciduous forest More frequently it grows with Ptero*per mavis, 
Vftex altissima, Diospyros (several species), and Fdicivm 
decipiens Frequently there aie patches of neaily pure kongu 
forest, and it is a tree which is nearly always found in large 
patches. 

8. Size and exploitability .—The tree appears to grow to an 
enormous size and to great age. I have seen a considerable 
number of tiees of over 15 feet girth, and one or two over 20 feet, 
with a bole of 60 to 80 feet. 

One tree is said to have produced over 200 rafters of nearly 
2 cubic feet each. I am inclined to think that many trees have 
been left until far beyond the age of maturity, as nearly all the 
large trees now standing are hollow and very unsound. I have 
been unable to obtain data as to the rate of growth, but as a rough 
guess I should estimate that it takes from 100 to 150 years to 
obtain a girth of 8 feet, which I consider would be the best size 
at which to fell the trees. 

9. Enumeialien and Estimates as to the number of trees .— 
I have had no time to make regular enumerations, but, owing to a 
note by Mr. A. B. Jackson, who considered that the supply of 
trees was likely to fail, I have made some careful inspections with 
a view to ascertain if the tree is decreasing. As a result 1 am 
convinced that the tree is largely increasing m numbeis though 
the number of mature trees fit for felling is small. 

The area chiefly subjected to test was the west bank of the 
Kudivarai Ar from its junction with the Servi Ar. 

On the bank of the river I found three good sound trees of 
fair size and some fine poles of 1 ^ to 3 feet girth, as well as a good 
number of seedlings. From theie I passed up the hill through a 
small patch ofsemi-sholah with a few kongu saplings, then through 
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grn&s and deciduous forest (probably an old Kmi clearing). and 
then entered into a fair sample of kongu forest Here 1 took an 
enumeiation with the following result:— 

S'iwple area -—20 yards X 100 yards (under i acre 

Over 6' girth. 8'—ft' Saplings up to 3' 

Karin kongu... 1 2 31 

Vellai kongu .. Nil 1 3 

1 then met with more grass land for a small distance, and in 
the next bit took another sample area. 

Sample area. —20 yards X 130 yards (just over $ acre). 

Over 6' 3'—6' Saplings up to 3' 

Karin kongu... 3 7 48 

Vellai kongu... 3 5 1 

Just outside this area I found the whole hillside down to the 
river covered with a mass of kongu saplings- (some thousands in 
number,) up to 1 foot girth with 7 mediums and 7 mature treeB 
All were Karin kongu- 

Again I passed through a small piece of grass land and once 
more entered kongu forest. Here in a length of about 200 yards 
I met with one large Vellai kongu tree with a mass of seedlings 
all round it and ten beautiful mediums lunning up to newly 6 feet 
girth. The rest of the foiest is similar up to the turn of the 
Kudivarai Ar. So that the whole of this forest is well stocked. 
The belt of kongu forest I estimate to be about a quarter of a mile 
wide from the river bank. 

I am informed that higher up the Kudivarai Ar there is a 
thin belt of kongu forest on either side of the river for a distance 
of two miles. Crossing the river I studied the forest on the north 
bank. Here I found some felled trees, and in quite a small area 
15 to 20 mature black kongu trees (some marked for felling), the 
great majority of which were hollow Here agaiu there are 
patches of almost pure black kongu forest in which the large 
number of medium trees was particularly noticeable. 

On the east side of the river I found, just at the turn, an 
absence of big trees bub a good lot of mediums, chiefly white 
kongu, with a good many saplings. 

All along the east side, from the turn to the Brandyodai, 
near the Kudivarai depot, the forest is well stocked, especially 
with black kongu. 

My next examination was along the south banks of the Servi 
Ar from its junction with the Kudivarai 4r up to the waterfall, a 
distance of about three miles. Here I found a considerable 
number of large white kongu trees ('some very large), a few of 
which seemed to be sound in places the saplings were exceedingly 
numerous, and though there were a few scattered mediums, yet 
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that class wa* by no means well lepresented. In places some 
splendid Yitex nlti&sima and a few Diusptpos ebenum were found 
giowiug with the kongu. there is a peculiar absence of black 
kongn. I am told that the growth on the north bank of the ri\er 
is very similar The belt of Kongu is very nairovv and hardly 
moie than a fuilong broad, though the tiees m places giour up the 
sides of the ravines more into the interior of the forest. It was 
from this locality that the large tree noted in paragraph 8 was 
said to be felled. 

In this locality exploitation is difficult. 

In addition to these places, I have seen very fair regeneration, 
and, in places, masses of saplings m the Tiruknr.mguih woiking 
circle, the banks of the Pe\ar and Tambraparni near ICannikatti, 
and the banks of the Kusanguh Ar 'Nanguneii Taluk). In all 
these places there are very fetf mature trees and a decided absence 
of mediums At Yettila^uthuineJu and Ondipulaval theie are a 
laige number of mature trees (30 reported to be sound) and 
Forester Srinivasa Row repoits that there are numerous saplings. 

As a result of my inspections l am satisfied that the area of 
kongu forest is limited, but that wherever the tree exists there is 
no likelihood of its disappearance. On the contrary, though 
considerable time must elapse befoie timber in large quantity is 
obtainable, the kongu tree appears to be gradually spreading over 
a larger area, whilst in all the principal kongu foiests the natural 
regeneration is excellent In most instances the black variety is 
predominant. 

10. Distribution .—The kongu appears to be confined to the 
Nanguneri and Ambasamudram ranges. In those ranges it is 
only, as far as I have been able to ascertain, to be found in the 
following places:— 

(1) Nanguneri Taluk. 

(a) TimJeurangiuii working circle .—The tree is confined to 
a small area along the valley of the Kombi Ar and running up 
some of the ravines falling into it. In coupe XI-A 40 saplings, 
mostly under 3 feet girth, have been marked as standards. I saw 
oneparticularly fine young tree of about 3 feet girth with a bole of 
50 feet. There is one large sized tree in the same coupe whieb 
should be retained as a seed bearer. I am informed that theie are 
also a few trees in coope Xf-B, which should all be marked as 
standards 

In coupe X there is one very large tree of over 20 feet girth. 
This has given rise to a large number of saplings up to 2 feet girth, 

(b) Sengaltm.— The kongu area is small and the tree is only 
found on the banks of the Pi Ar. I saw one big tree and a good 
number of small ones in this locality. Further investigation is 
needed. 
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(c) Kuwnguli Ar —On the side of this liver, close to the 
Sin gam patti boundary, I saw a considerable number of young 
trees. I am informed that higher up this valley, on one of the 
hills overlooking the river, there is a fine giowth, but for the most 
part young trees. 

In this taluk all the trees are of the white variety. 

(2)—Ambasamldram Taluk. 

(a) Kannikatti .--The kongu area extends from the valley 
of the Ullar, up the Tambraparni valley, and as far as Kannikatti 
south of the road. Near the Ullar there are some large trees of 
black kongu and there is a small plantation near the Ullar bunga¬ 
low which is too dense and requires gradual opening out. On 
the slopes near Kannikatti most of the marketable trees have been 
worked out. The few large trees left must be retained as seed 
bearers. There is, in patches, a fine growth of young saplings. 
Here the trees are of the white variety. There is also a good 
sprinkling of trees along the valley of the Peyar with a fen big 
trees. 

The area nnder kongu in this neighbourhood is pretty 
extensive, but the growth is very scattered and the tree occurs 
only in patches. 

(b) Kodamadi. —On the western side of the Servi Ar at the 
foot of Oosipothai there is a fair growth of black kongu. There 
are a few big trees and some fine young poles of 1^' to 3' girth 
and a large number of saplings. The kongu belt is a narrow one. 

On the banks of the Servi Ar from the Oosipothai to the 
waterfall there are a good number of big white kongu trees, a 
few half grown trees and a large number of seedlings. The big 
trees are for the most, part hollow. 

(c) Kadivarai. —This area has been fully described in 
paragraph 9. It is decidedly the best stocked area in the 
district and covers about 600 acres which can be easily woiked 
by an extension of the present cart road. 

(d) Vetilayvthu Medu and Ondipulaval. —These two areas 
are at the two mam sources of the Tbalayuthu Odai. The actual 
area covered by kongn is uot large, but l am informed that they 
are well stocked and contain a large number of mature trees, 
many of which are hollow. A large number of trees were felled 
in lb98, out of which there are reported to be 77 which contain 
timber fit to be utilized. The trees are reported to be mostly 
black kongu, and there are a number of saplings. 

< This valley could be easily opened up and other treps made 
available for felling, but, except for the removal of felled trees, no 
work should be undertaken till the opening up of the valley has 
enabled farther investigation to be made. 
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(e) Sivasylam .—In the old working circle coupe I, over 
170 trees were maiked as standards. The growth is confined to 
a small area along the valley of the Kal Ar and its main affluents. 
The area is very inaccessible at present and requires opening out. 

(f) Kariar ,—On both sides of the river near Sembagatota 
there are some trees. 

11. The sylviculture of kongu .—The difference in the leaf 
and the nature of the seed must entail considerable differences 
in the sylviculture of the tw o species. The black kongu, with 
its large and heavier leaf, is more of a shade lover than the 
white variety. The difference in the seed is evidently due to 
the same cause. The lightness of the white kongu seed, with 
its attached wings, causes it to be spread over a much larger 
distance and to settle in places where there is plenty of light. 
The heavy seed of the black kongu falls directly to the ground, 
and, under the heavy shade of the parent tree, hundreds of young 
seedlings readily spring up, A mixed forest of the two kinds of 
kongu would be similar to the mixture of oak and beech in Europe, 
and in order to favour white kongu, there must be larger 
clearance overhead. There should be no difficulty therefore in 
raibing pure forests of the two species, taking precautions that the 
white variety is not suppressed. As the white variety springs up 
more quickly when a clearance is made, it should get a start of 
the black which will be favourable to both species. 

As a result it appears that a treatment of regular high forest 
with thinnings should be particularly applicable, and the more 
the two trees can be induced to grow in unison the better should 
be the results. This seems to be the ideal to be aimed at, but will 
take many years to carry out. 

Hitherto the sylvicultural treatment of the two trees has not 
been much considered. Wherever a marketable tree has been 
found it has been felled, and yet the reproduction is found fairly 
satisfactory, because it has been useless to fell tbe hollow trees 
which for some years must have proved such useful seed bearers. 

In the Tnukurangudi and Sivasylam working circles the 
trees left as standards, being of the white variety, should turn out 
useful timber trees, and the opening out of the forest would 
certainly have tended to increase the number of seedlings had 
the standards been capable of giving mature seed. The effect of 
this treatment should be carefully watched. In coupe X of 
Tirukurangudi a different treatment has been applied—an 
improvement felling has been made. As there is no demand for 
inferior trees it has been found necessary to let in light and air 
by ringing all the trees except those of valuable species. Owing to 
the recuperative powers of tbe aholah trees, the dying of the trees 
is considerably delayed, and the whole of the ringed trees will, in. 
my opinion, not die for at least three years. Tms gradual letting 
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id ot the light should he highly favourable to the growth of kongu, 
and it is an advanced form of this operation that I intend to apply 
to the larger kongu forests Wherever the natural regeneration 
is sufficiently advanced, it will only be necessary to ring every 
tree that is not kongu and to cut any mature kongu tree that is 
not hollow Where the kongu is hollow it will be useful as a 
seed bearer aud will do less damage by dying off naturally than 
by being felled. Where large trees exist but no regeneiation, 
it. will be necessary, in the case of white kongu, to ring every 
tree within a radinh of three chains to the seed beaier; in the 
case of black kongu, a distance of one chain should suffice. 
Where there is no kongu it will be better to retain the forest in 
its present state, lemoving all marketable trees of over 6 feet 
girth. Of comse any ringed tree which has a marketable value 
may be removed. In the case of kongu itself no tree should be 
considered mature until over 8 feet girth, untess it shows distinct 
signs of decay. 

This system of improvement felling with a view to convert 
the forest into pure kongu, to be subsequently worked on the 
high forebt system, can only be applied at present to Kudivarai. 
In Kodamadi and Kannikatti it will be better to allow the 
areas to fall within the ordinary timber working area, taking out 
as much as possible of the other timber which is found in con¬ 
junction with kongu and ringing all valueless trees in the same 
group. 

In Vettilayuthumedu nothing can be done at present except 
the removal of timber already cut and the opening out of the 
valley by a road (which can easily be constructed) and the 
building of a small rejt-house to enable a proper investigation 
of the?.e forests. When this has been done, it will probably be 
advisable to apply the Kudivarai system to this area also. 

At Sivasylam the patch of kongu is too small and inacces¬ 
sible for working at present, and rest will be prescribed to enable 
the trees in existence to mature. At Kariar the greater part of 
the trees fall within the area under dispute by the Kattalamalai 
hukdar, so it is inadvisable to make any prescriptions at the 
present time. 

12. Conclusion .—Considering how little attention has been 
given to the sylviculture of this valuable tree, the kongu forests 
are, in my opinion, in a better state than would naturally be 
expected. Considerable damage has however been done, especially 
in 1898, 1899, by reckless fellings entrusted to native subordi¬ 
nates and contractors. I consider that the forest is of such 
value, that in the kongu area all the marking and ringing operations 
should be under the direct supervision of the District Forest 
Officer, or if that is found impossible, under a really intelligent 
and well-trained Hanger, and not left to foresters ntterly ignorant 
ef all sylvicultural principles, as has been hitherto the case. 
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The Training of Forest Ofiloers- 

Thf, appointment of a Committee by the Secretary’ of State 
for India to report on the desirability of continuing Coope-i's Hill 
as a College for training Engineers and Foresters for the Indian 
sei vice raises the question of what should be dote if the Forest 
Seivice is deprived of its present Alma Mater. As l have been 
closely connected with the Indian Forest Service since its first 
formation, and have for many years been intimately associated 
with the education of Forest Officers, first at Nancy and then as a 
visitor of Cooper's Hill College, I venture at such a critical time 
to offer a few remarks on the prenent system of tiaining and on 
future requirement*, hoping that some of my younger fellow 
woi kers may* be induced to offer their comments and observations 
on what I may here adduce. 

It may be safely said that no branch of the Indian Adminis¬ 
tration, not even the Civil Service itself, needs more urgently the 
services of educated gentlemen than does the Forest Service, 
controlling ns it does 208,000 square mile? of forest lands, or more 
than one-iifth of the area of our Indian Empire, and administer¬ 
ing a revenue of nearly two crores of rupees, with a staff of 
upwards of 15,000 men to do its work. 

Sir Dietrich Brandis, to who^e self-sacrificing zeal and wise 
foresight the Indian Forest Service owes so muoh, fiom the very- 
first clearly recognised the importance of employing specially 
trained men as Forest Officers, and in 1866 instituted the system 
of training young Englishmen in the Forest schools of France 
and Germany as officers for the Indian Forest Service. In 1869 
the first batch of seven of these men were sent out to India. Under 
this system the English pupils were trained with and attended 
the same lectures as the other pupils in the schools to which they 
were attached, and thus benefited by the instruction of the very 
best Professors of Forestry on the Continent, and further had the 
unrivalled advantage of continually, during their training, seeing 
the practical woikinguf large forest areas, administered in the 
best possible manner. This system was continued till 1866, 
and was highly successful. The Forest Officers who were trained 
under it and sent out to India, proved themselves to be excellent 
practical Foresters as well as thorough gentlemen and men of the 
world ; and I believe I am right in saying that tlipfe is not a single 
instance of one of them having been dismissed the Service on any 
ground whatsoever. It is specially to be remarked that this system 
was not abolished on acoonnt either of the stamp of men sent 
out to India, or of their training in Europe, but on grounds of 
a totally different nature. Since 1887 inclusive, the Forest Officers 
who have gone out to India have been trained at Cooper’s Hill, 
and it is due to Dr. Sehlich and bis fellow workers there that the 
same high standard of efficiency as had been reached by our 
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pupils in tlie Continental Forest schools was maintained there; 
the difficulty as to the want of regularly organised forests in 
Great Britain for the practical instruction of the pupils having 
Been met by sending them for the third year of the training to 
reside in the forests with Forest Officers in Germany. 

It is to be regretted then that when we have a system of 
education that gives satisfactory results, we should, if Cooper’s Hill 
is abolished, be brought face to face with another change, and 
have to devise another new scheme for educating our Foiest 
Officers ; but as the retention or otherwise of Cooper’s Hill will no 
doubt chiefly depend on what is determined upon for meeting the 
requirements of the P. W. I). in respect to Engineers, it is well 
to consider carefully what courses are open to us to meet the 
necessities of the Forest Department in case the change is forced 
upon us, and in this contingency thiee courses seem to be open :— 

1st. To revert to the system of Continental training. 

2nd. To substitute one of the Universities for Cooper’s Hill, 
and to send the pupils for their instruction in practical work to 
pass a thiid year, as at present, in the forests of Germany or 
Fiance. 

3rd. To utilise the Dehra Dun Forest School to train the 
upper as well as the subordinate staff of Forest Officers. 

I will deal with the last proposal first as, though plausible, 
it seems to me fraught with danger to the efficiency of the Foiest 
Service. But as it has been put foiward by responsible people, 
the many disadvantages which would attend it should be clearly 
set out. 

First on general educational grounds, for to send the pupils 
to the School at D°hra Dun for training, instead of giving them 
a European education, would be equivalent to sending boys to 
Bishop Cotton’s School in the hills in India instead of to a Public 
School at Home. In short, they would lose the broadening of mind 
and general development of cliaract er which are indispensable to 
those who have to administer our Indian Empire. 

Secondly, it would entirely fail in what we most want 
namely, to imbue the minds of our young officers with the 
principles on which large areas of forest can he managed on 
regular economic principles, ns illustrated in the great forests 
of the Continent of Europe. 

Thirdly, it would be unadvisable to train the upper and 
lower staff of Forest Officers together, as they have different 
functions to perform and require a totally different standard of 
education. Moreover, the educational Staff for such a school would 
be very expensive to maintain in India, and would draw too 
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heavily on the resources of an already overworked and under¬ 
manned Department. It cannot be too strongly insisted upon in 
educating the upper staff of the Forest {Service that bioad 
principles, which are of universal application, are far moie 
essential than local technicalities, which an educated mind 
speedily acquiies on the spot. It is earnestly to be trusted 
that any scheme of training Forest Officers of the Impeiial branch 
in India will never for a moment be entertained, 

I will next consider the course of reverting to the old system 
of Continental training. If Cooper's Hill is to be abolished I 
frankly confess that, failing any better plan, I should he entirely 
satisfied to revert to the old system. It has supplied the Barest 
Service in the past with a body of able men, who have proved them¬ 
selves in every way fitted to carry on the work of large forests—men 
w ho as a body have wotked in sympathy with the native popula¬ 
tion of the forests, while they have safeguarded the interests of 
the State,—and in times of famine have rendered valuable services 
in alleviating the distress of the starving people. I do not know 
where better all round men can be found than those who now 
administer the B’oiest Department in its upper branches, all of 
whom were trained either in Germany or France. I am well aware 
however that any such plan would be strongly opposed by many 
persons who consider that men who are to hold important positions 
in India or our colonies should be educated at Home, and who 
think, wrongly, in my opinion, that a Continental training may 
deteriorate iheir character. It would also be opposed by 
a numerous and growing class of people, both in England 
and in Scotland, who are really interested in forestry, anrl 
who fear that if our Indian Forest pupils are trained abroad, 
all hope of establishing a Home Foiest School would disappear, 
and with it the re-afforestation of the waste lands in our own 
Islands. With this feeling I fully sympathise, hut I am only 
treating here with what I think best for the Indian Barest Service. 

Coming then to the other proposals, of attaching our 
Forest pupils to one of the Universities for two years, supplemented 
by oneyeai’s practical w'ork in the Forests of Germany and B’lance, 
I have hardly sufficient knowledge myself to say which University 
would be best suited for this purpose, but as it may be assumed 
that half the men who go up to Oxford or Cambridge do so as much 
for athletics as for serious study, my inclination would be to 
send them to Edinburgh, where the bulk of the students are 
hard and conscientious workers, and where there is already a 
class for Forest students. In any case the teaching of forestry 
would have to be carried ont, as at Cooper’s Hill, under special 
Piofe 3 sors, who should have disciplinary control over all their 
woik, and under whose direction the pupils should attend such 
other lectures iu the University as might be deemed advisable. 
It may be urged as an objection that the time allowed would 
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hardly admit of a degree being obtained at any University, bnt 
this must never be extended at the expense of the Con¬ 
tinental poition of their uoik. In any case, either at Oxfoid, 
Cambridge, or Edinburgh, the bulk of the pupils would probably be 
unattached, and this would necessitate careful supervision by 
their own Professors to keep them up to their woik. No doubt 
some social advantages and prestige aie attached to a University 
education, and I do not wish in any way to underrate these. 

On the whole if Cooper’s Hill is abolished, and the Continent¬ 
al training cannot be revolted to, I think that the University 
course, supplemented by at least a year’s practical work in the 
fotests of Germany or France will furnish the Indian Forest 
Service with a body of men worthy to carry on the excellent 
work of those who ha\ e gone before them. I hope, however, that 
Cooper’s Hill may still be allowed to continue its useful existence 
anti to supply the Indian Forest Service with the high class 
ot trained men that it has done in the past. 

George F. Pearson, Colonel 
Formerly Offtj. Ivapectoi-General of Forests 
in India and in charge of pupils at Nancy. 


Wbat should the Madras Forests Yield. 

In 1882 Sir Dietrich Brandis estimated that the forest revenue 
of the Madras Pie9idency should amount to Rs.9,00,000, and 
based his proposals for establishment and other expenditure 
ou this figure, so that while the forests jj elded nonet revenue, 
neither were they a charge on Government. Within twenty 
years the forest revenue has men to lis. 25,00,000 and the 
expenditure to R&. 17,50,000 ; that is to say that the revenue has 
nearly trebled, while the expenditure has not quite doubled, and 
the Government now obtains a net revenue of Rs. 7,50,00(1 
from a depaitment which was not remunerative twenty years 
ago. 

Will the forest revenue continue to expand in future, if so 
at what rate ; and what should be the eventual annual yield in 
hard cash of the State forests V 

The area of the forests under the direct control of the 
Department, reserved forests, reserved lands and topes, 
amounted to 19,657 square miles on the 30th June 1902, and ns the 
work of selection of areas for reservation is approaching comple¬ 
tion, no great increase in atea is probable, and the ultimate 
forest aiea may be put down as 20,000 square miles. 

The unmeived and unoccupied area exceeds 51,000 square 
male*, hut this includes all land not shown as occupied in the 
ullage regitteis; uver beds, tank beds, roads, village-sites, lands 
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liable to spasmodic cultivation at intervals of a few years, 
bWdinps marshes, sand dunes, etc., as well as unreseived foiest 
areas me clubbed together under this one head in the annual 
returns, and it is impossible to say what is the actual area of 
unreserved forest over which the Department exercises a limited 
control, and from which it derives revenue ; equally impossible is 
it to discover how much forest levenue is demed from unreseived 
lands, though it undoubtedly amounts to a large sum in several 
distnets in which the produce of fiuifc trees, the bnik of the 
tangedu (Cassia auriculata) and other minor products are sold 
annually by auction, in addition to which permits are issued for 
ceitain classes of tiees and the value of all trees on lands taken 
up lor cultixation helps to swell the miscellaneous forest revenue 
not derived from the areas under the special charge of the 
Depaitment No calculations based on the gross forest revenue 
could be applied to the actuai reseived area, and a statement 
that the yield of the State forests = = Rs. 125 per square mile 

would he far from correct. We must therefore turn to the forests 
themsehes and endeavour to show what would he the value of 
their yield if they were properly protected and markets could he 
found for their annual yield. To arrive at anything like a correct 
figuie, the foiests would have to he divided into classes, the 
annual yield in material of each class being treated separately. 
The bare and burnt hills of parts of Cuddnpah and Kurnool, the 
sal forests of Ganjam, the casuarina plantations of the East Coast, 
the sandal wood aieas of Coimbatore and the dense forests of tlve 
heavily watered Western Ghats present such absolutely diffeient 
types tlmt any attempt to generalise must give ineoneet results. 
Sir Dietrich Brandis, after inspecting many of the forests of the 
Piesidency, estimated the growth in the poorest of the poor forests 
of Cuddapnh at one-fifth ton per acre per annum; the Nvllore 
casuarina plantations yield from 40 to (0 tons at ten years of age, 
or, say, four tons per acre per annum j the luxuriant growth of the 
Western Ghats must average quite one ton, and the great value of 
sandal wood places it in a class by itself, while bamboos with their 
rapid leproduction raise the average yield of many otherwise poor 
forests ; but. on the other hand, petty thefts, organised thefts and 
fires sadly diminish the annual growth which Government can 
hope to sell or to store up for the improvement Qf its forest 
estate. This is concerned with the question of better protection, 
which will be dealt with later. 

A very rough division of the State forests gives one-third 
unproductive, one-third productive and one-third remunerative; 
the actual unproductive aiea is probably less than one-third, but 
in generalising it is safer to under- than to over-estimate the 
sources of income. The productive area is principally deciduous 
forest yielding fuel and small timber, and the lemunerative area 
includes casuarina plantations, sandal wood areas and high 
timber forests. 
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Under unpioductive foiests are included all the poorest forests, 
in which the annual growth is ebtiinated at le&s than one-fourth 
ton per acre per annum; such areas aie mostly very badly stocked 
and are burnt over annually ; to improve them and conveit them 
into productive forests would necessitate a long period of rigorous 
closure and fire-protection, aided in many instances by artificial 
reproduction. But absolute closure is impossible on account of 
the demand for pasturage for the cattle of neighbouring villages ; 
this with the sale of thatching grass and possibly a small income 
from the sale of fuel is the only revenue which can be expected 
until these areas are re-afforested, and the average annual 
revenue may be put down at six pies per acre or Rs. 1,33,000 
altogether. 

In the productive forests the annual growth is not less than 
one-fourth ton per acre per annum, and taking this minimum 
as an average in order to err on the safe side, and further assuming 
that the gross value of the wood does not exceed Rs. 2 per ton 
(a very moderate estimate), the annual yield would amount to 
eight annas per acre or Rs. 21,33,000, to which must be added 
grazing at 6 pies per acre or Rs 1,33,000, and minor produce at, 
say, 1 pie per acre or Rs. 22,000 ; in all Rs. 22,88,000. 

In the remunerative forests the produce varies considerably ; 
teak and rosewood are worth up to Rs. 160 per ton (gross), sandal 
wood realises as much as Rs. 450 to Rs. 500 per ton j the value 
of casuarina is much lower, but the yield per acre is considerable, 
and in none of the forests of this class would the gross annual 
yield be less than Rs. 5 per acre if all the timber could be brought 
to market; at present this is impossible owing to want of roads, 
timber slides, tramways, etc, but as this estimate is based on the 
assumption that in due course all such necessaries will exist, 
Rs. 5 per acre is taken as the average jield ; this gives the rather 
astonishing figure of Rs. 2,13,33,000. This large figure only 
means after all that in a fully stocked timber forest, worked on a 
revolution of 120 years, each acre should, on attaining maturity, 
contain timber worth (gross j Rs. 600; a low estimate of the crop 
on such an area would be 30 trees of 2 feet diameter and 40 feet 
bole, which would yield over 3,000 feet of timber; the above 
estimate therefore works out to Rs. 0-3-2 per cubic feet, which it 
must be admitted is very low, especially aa it represents the gross 
value of the wood at the nearest market. 

Add now Rs. 1,33,000 for grazing, for although these forests 
are richer than the preceding classes they are not more suitable 
for grazing, and Rs. 1,33,000 for minor produce, as it is in these 
forests that the more valuable minor products are found, and 
the total gross revenue for the remunerative forests amounts to 
Rs. 2,16,00,000. 

The total forest revenue for the Presidency from State forests 
only would then amount to two hundred and forty lakh s in round 
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figures, or almost ten times the present revenue, and if the 
existing ratio between revenue and expenditure weie maintained, 
the net revenue would amount to no less than eighty lakhs. 

Although the revenue producing power ot foiesvj is the 
lowest imaginable point of view from which a Forest Officer should 
regsrd them, it is permissible to descend to this level on behalf 
of the foiests themselves, and as they can only be made to 
yield their full revenue if efficiently piotected, it may be well 
to show v hat, under such circumstances, might be expected from 
them. 

In a subsequent article the question of the establishment 
necessary for the efficient protection, management and regenera¬ 
tion of the State forests will be dealt with. 

TdEROtSHI. 


Forestry in America- 

Bv H J. 

(Continued from page 401.) 

Chapter VII. —Sylviculture. 

The whole forestry business turns upon sylviculture, and the chief 
obligation of the forester is to replace the crop he has hanested 
by as good, if not a better, crop of timber than he found. 

Generally restricted to the poorer soils and conditions, he is 
forced to the most conservative management of the natural 
resouices, because so long-maturing a crop cannot repay much 
expenditure. 

The simplest method of harvesting a crop is to clear the 
ground by a clean felling, and then to plant or sow the new crop. 
In some cases the regeneiation may be effected naturally by seeds 
falling from the trees of the old crop, and the forester will then 
merely direct operations so as to favour the reproduction of 
the more desired kinds. When left to nature, the exposure 
of the soil, the danger of fires, and the piobabilifcy that the least 
desirable species will predominate in the new crop are serious 
drawbacks. 

This method is best suited to pure crops of light-demanding 
species. The woiking is concentrated on a small area, and the 
transport of timbei and produce is cheap. It is of course not 
suited to forests of protection 01 of ornament. 

Next comes the selection method, the crudest and least 
intensive method, in which all ages and sizes are mixed together 
ovei the whole area, coming neaiest to the conditions of nature. 
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This system ia the best for piotective areas, and snits mixed 
forests of shade-heaving species; its chief recommendation is the 
eontinpons soil cover, but theie is great loss of production. In 
Germany, less than 10 per cent, of the forests are worked by the 
selection method and over 80 per cent, by the method of clear 
Fellings. 

To improve the conditions of regeneration, the group method 
has been devised, in which the mature trees are felled in groups, 
instead of single trees here and there all over the forest, and 
these groups are gradually extended. 

An older method, somewhat similar to the last, is the strip 
method, in which the openings are made in narrow strips running 
thiough the forest, at right angles to the prevailing winds, and 
he strips are successively cleared towards the windward side. 

This method suits species with light-wiDged seeds, whose 
young growth does not require much shelter. 

For heavy-seeded kinds, the more complicated method of 
regeneration under shelter wood is rendered necessary. Prepara- 
toiy thinnings are made a short time before the seed year is 
expected, and then the old crop is gradually removed by succes¬ 
sive fellings as the young growth develops. 

Beside these methods of reproduction by seed, there is 
another mode, namely, that of the coppice system, in which the 
new crop oi iginntes in shoots from the stools of the old crop. 
This simple method of reproduction is not applicable to conifers. 

Unless there is at the same time a certain amount of reproduc¬ 
tion by seed, the forest will deteriorate both in composition and 
condition and will only yield small timber 

This objection is avoided by retaining standards in the 
coppice, which are reproduced by seed, and shelter the underwood. 
The standards, however, are branchy, and will not yield fiist-class 
timber; also they injure the coppice growth by their shade. 

Large-sized timber of the best quality can thus only be 
obtained from forests regenerated by seed, and allowed to grow to 
full maturity in a dense crop. To prod uce long clean straight 
cylindrical trunks, the young crop must be kept close, or even 
crowded, until the maximum rate of height growth has been 
obtained. When 20 or 30 years old, a thorough thinning must be 
made to secure quantitive development, and these thinnings must 
he repeated periodically to increase the production by giving more 
light as the crowns close up, and to realize such trees as are 
falling behind. 

By judicious thinnings, the rates at which the remaining 
crop develops may be more than doubled, and finally a much 
larger total product per acre is secured, especially when the 
inferior material removed in the thinnings is saleable. 
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In Germany the thinnings yield 25 p°r cent, or nirne of the 
final total yield. 

The preservation of the soil moisture, and the soil cover fiee 
of weeds and grass, is always an important consideiation in these 
operations. 

The entire sylvicultural requirements of the ciop resolve 
themselves thus into one, namely, the proper management of 
light conditions, secuied by the judicious use of the axe. 

The forester has discovered that mixed crops although 
requiring more skill in their management, and including species 
of infeiior utility, give not only better results in quality and 
quantity, but also gi\e better protection of soil conditions, and 
piqieeially safety against many dangers, such as insects, frosts, 
storms, etc. 

A dense crop of mixed species in vigorous development, 
with no dead or dying trees, or debris lying abonfc, is very safe 
as a rule from insect attacks. Piotection from wind is best 
secured by keeping the ciop well thinned, and in locating the 
coupes so that they pioceed in the direction opposite to that of 
the prevailing winds. 

The greatest danger to forest properties however is fire. In 
most cases it is confined to the foiest floor, merely scorching 
the older trees; yet sometimes the fire may run up the trees 
and propagate itself from top to top, often for long distances. 

Young crops are readily killed, especially in coniferous 
forests, with their dry resinous foliage and wood, and dry soil. 
Up till the pole stage, the damage usually consists in the total 
loss of the crop, and what is even more important, the loss of the 
soil cover and litter, the forest’s manure. 

In parts of the forest which have been heavily worked, and 
where the amount of d£bi is, branches, and other waste is great, the 
fire risk is very serious, and continues lor many years, especially 
in coniferous woods. 

Forestry is in fact throughout the United States only 
possible in places where the whole yield, including the inferior 
material and fuel, are utilizable : otherwise the risks from fire 
aie too great, or else the cost of clearing the ground for the young 
crop will be too large. 

That the fire danger may by proper measures be effectively 
reduced to a minimum, is shown by the statistics of German 
forest administration In Prussia and Bavaria, the average area 
burnt within the last 25 years rarely exceeded *005 per cent.? and 
in India, under much more difficult circumstances, not more than 
about 8 per cent, of the protected areas has experienced damage. 
j3ome simple preventive measures* apart from police regulations, 
may be mentioned here. 
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Woods of deciduous species, being less liable to danger, 
indicate the advisability of the maintenance of mixed crops : the 
fact that old timber is safer than young, and that, on large wind¬ 
swept areas the heat and rapidity of the fire is increased, leads to 
distributing the coupes and keeping thereby the younger parts 
of the crop in small areas surrounded by older timber. The 
removal of the dead and dying trees in thinnings, and the 
disposal of the refuse of slabs, tops, brandies, and chips from 
conversions in the forest are obvious means of reducing the 
danger. 


Chapter VIII.— Forest Economy. 

In forestrv, as in other technical industries, the technical 
that-r^T^lvicLilture, is distinct from the business conduct, 
that is, forest economy. 

Beside the technical care in managing the productive forces 
of nature to secure the highest gross yield, there must also he 
exercised a business management to secure the most favourable 
relations of income and expenditure, that is, the highest net 
yield ; and lastly a systematic order in working to produce this 
revenue is necessary. 

In some Government forest®, the money profits may be of 
comparatively little or no importance, compared with other 
benefits derived from the forests, but even in such cases it is still 
desirable to organize the working systematically so as to bring 
into relation results and efforts, that is, to count the cost. 

The time element is the one peculiarity which distinguishes 
forestry from every other business. The forester cannot, like 
the agriculturist, harvest annually the current increment, and 
the forest crop is only mature and useful when the accretions of 
many years {from 20 to 200) have been accumulated. Therefoie, 
in foiestrv, when practised as an independent industry, as in any 
large business establishment, it is desirable to organize and manage 
the business so as to secure continuously and systematically a 
regular annual income nearly equal or increasing year by year. 

The forester’s business is thus based upon the conception of 
the “ sustained yield ”, and it is by means of forest regulation, or 
working-plans, that the realization for ever of an equal annual 
revenue derived from the annual production of wood crops in the 
most profitable form is secured. 

The standard of conduct and condition which the forester 
aims at attaining—tries at any rate to approach, so far as is 
practicable—is the normal foreBt, which is an ideal forest in such 
condition that it is possible to harvest annually for ever the best 
attainable product, or to secuie continuously the largest possible 
revenue. 
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In tliis normal foiest, there must be ns many equal crops, 
varving in age by years, as theie are year*, m the exploitable 
age; that is, not mini age-classes must be present, so that an 
annually equal normal yield may be harvested, while the 
reproduction is looked after and the best possible production, the 
normal annual increment, is secured by sylviculture. 

Under these conditions, the normal stock would be present, 
permitting the desired annual sustained yield management. 

We have seen that this normal stock, varying of course in 
amount according to species, site, sylvicultural system, and espe¬ 
cially length of revolution, is found by summiug the arithmetical 
progression represented by the accumulated increments of the age- 
classes, and is equal to half the accretion taking place throughout 
the revolution over the whole area, the other half furnishing 
the yield during this same lapse of yeais. 

It is not necessary of course that the age-classes, the 
crops of different ages, should occupy so many separate areas; 
they may be all mixed up as in the selection-worked forest; in 
such a case, the normal condition is attained when there are 
enough trees in gradation from the older to the younger, allowing 
for losses for the younger age-class, to replace in amount the 
older as it is removed or grows out of its class. 

In real life the actual forest will always for one reason or 
another be abnormal. 

The normal increment may be deficient, because the area is 
not folly stocked, or the timber is past its prime; the age-classes 
too are never present in exactly the proper gradation and 
amount; some will be probably entirely absent, and others may 
be in excess, so that even if the normal stock of wood be on hand 
in amount, it may be abnormal in distribution. 

The normal increment or annual production ean only be 
established by Rylvicnltural methods, and the other two conditions 
1 amount and distribution of the age-classes) are obtained by 
regulating the yield in area and amount, so that gradually the 
age-classes and the normal stock are established. Various methods 
are employed to determine the actual yield, which will gradually 
lead to the ultimate normal possibility. 

The simplest way would be to divide the forest into as many 
equal areas as there are years in the revolution, and to cut one 
each year. But this burdens the present generation with the 
entire cost of securing the normal state, and probably entails a 
very fluctuating yield, together with a financial loss, resulting 
from the fact that over-mature and immature crops will be 
ielled. 

To obviate these disadvantages, the “allotment method” was 
invented, in which the yield is only fixed for a short rotation 
of ten years, and both the areas and the volumes of the present 
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fellings, fire modified according to the existing state of the crops 
m different parts of the forest. 

The most logical, though often wot the most practicable, way 
of fixing the yield is by adding or deducting fiom the normal 
annual increment the difference between the normal stock and the 
actual stock, divided by the number of years in a conveniently 
chosen period of equalization. 

In every case, the owner’s interest must be the guiding 
principle in the management of any property, and it must be 
remembered that financially foiestry means the foregoing of 
present revenue, or the incurring of present expenditure, for the 
sake of future revenue ; it involves gauging present and future 
advantages, and the time element is the prominent feature of its 
finance calculations. 

In making a working-plan, the first thing required is a 
topographical forest survey, followed by a quantitative survey, 
by which, in addition to a stock-taking, the local rates of growth 
and the average age of maturity will be ascertained. If normal 
yield tables exist, the annual yield can be at once determined 
by comparing the actual local conditions of growth, and the state 
of the crops, as described at length in the valuation survey, with 
these tables, which are the result of measurements of the mo*,fc 
perfect normally stocked crops of various species, and give the 
average contents of such crops in ten-year periods under normal 
conditions per unit of area. 

The next most important question to be solved is the age, 
or sizes, to which it is desirable to let the trees grow before 
felling them. 

There is no natural maturity of a forest crop as we know it in 
agricultural crops; wood does not ripen natuially, nor do trees 
even die at a given period, but gradually decay. The proper 
felling age must theiefore be generally determined by economic 
considerations. 

Although the forester bases his calculations partly at least 
on the size of his crop, a simple girth or diameter limit, below 
which every tree is to he considered immature, would be unsound, 
heeause, without attention to ^y'ltematic lepioduction and cultural 
operations to favour the more valuable species, and to keep under 
the least desired kinds, the diameter restriction is of little 
value. 

The determination of the exploitable size or age is largely 
a matter of financial calculation, influenced by sylvicultural 
and technical considerations. 

For instance, the age up to which trees coppice or the 
periodicity of seed-years may have to betaken into account, as well 
as the technical value of the product and the maiket lequirements 
for special materials, such as railway sleepeis, etc. 
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From the standpoint of political economy, it was first 
supposed that the largest volume of pioduee per acre per annum 
(‘•absolute exploit ability ") should be the aim of forest manage¬ 
ment ; but it can be shown that this age occurs quite early in the 
life of the tree before it has attained a useful size. 

Since the current increment of a crop gradually increases in 
rate from its early stages up to a given age and then again sinks, 
there must be a time when the average accietion, the mean annual 
increment, attains its maximum If, for instance, a fully-stocked 
acre of spruce contains at 120 years 10,200 cubic feet of wood, its 
average annual production is =85 cubic feet, and if a crop 
aged 80 years contained 6,880 cubic feet, its average annual produc¬ 
tion was =86 cubic feet; hence from the standpoint of volume 
production a rotation of 80 years would be preferable. 

It is, however, evident that value production is generally 
more important than volume pioduction, so that if in the above 
instance the price averaged for 80-year old wood of all sizes was 
8 cents per cubic foot, and 4 cents for the 120-y Q ar old wood, then 
the average value increment would be in the first case $2 58, and 
in the latter $3'40 per annum, so the longer rotation would be the 
more favourable. 

But even the exploitability of the maximum value production 
will not satisfy any private investor, since it leaves out of 
consideiation the expenditure necessary to secure this result. 

The annual expenses should at least be deducted, and as 
these vary with the length of the rotation, that age should be 
found at which the surplus of the annual revenue over the 
annual expenditure is gieatest, the rotation of the highest forest 
income. Finally, even this last age of explo'tability will not be 
financially sound, since it takes no account of the capital 
invested, nor of the interest accumulating with the time. 

The true financial exploitability corresponds, therefore, to 
the rotation which brings in the highest rate of interest on all 
the capital invested in soil and stock of wood,—that is, the rotation 
of the Ingliebt foil rent. 

We have thus to calculate whether the saving made by 
lengthening a rotation will be profitable or not, and here we have 
to do with forest finance, a hranch of fmest economy which 
concerns itself not only with finding the present \alue of a single 
crop, and with the future value to which it is gvowing, but also 
with its value as a part of a regulated forest management, in 
u hich it is for all time to come an inherent necessary member as 
a producer of values. 

The time element, the foremost peculiarity of forest economy, 
here comes most prominently to expression. 

The inability of withdrawing annually the interest on the 
invested capital makes compound interest calculations necessary, 
and as this compounding has to go on for a long number of years, 
and the investment is—perhaps with the exception of the danger 
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from fire,—safe, en&ily managed, and requiring little labour, the 
rate of interest at which the compounding is to be calculated is 
necessarily low, and should not exceed 3 or at most 3^ per cent. 

The soil expectancy value is calculated from the present 
capital value of the intermittent revenues yielded by the final 
felling, and the intermediary fellings or thinnings, minus any 
original outlay for planting, etc , also calculated up to the end of 
the lotation; and from this present capital value so calculated, 
the capital required to furnish yearly for ever the annual charges 
for administration is deducted. 

This calculation is, however, often difficult to make practi¬ 
cally, owing to the uncertainty of the values to be given to the 
various items and of the future rate of interest, so that in practice 
_ the simpler forest rent calculation is often more satisfactory. 

In selection-worked forests, instead of calculating the yield 
for the whole revolution, it is sufficient to base the calculation 
only on the existing number of mature trees, and the time required 
for the present stock of second class trees to glow up to the 
exploitable size. This method is not U'-ed by the American 
Bureau of Forestry, which, instead, ascertains and compares merely 
volume production by constructing a yield table. This method 
is, however, used by the Indian Forest Department, as paving 
the way for better methods, but caution is necessary in its 
application, as it is based upon the assumption, probably not often 
correct, that reproduction will take place, and that the younger 
age-classes exist in sufficient amount to take the place of the older. 

A closer approach to true financial calculation could be made 
by basing the exploitable size on the highest net value per unit 
of volume in connection with the time it takes to replace it. 
It is evident that the value of the unit volume increases with the 
size of the log, yet in a decreasing ratio, so that if the time 
required to produce the cubic foot is put in relation, the most 
profitable exploitable size can be found. 

A further improvement, securing a more sustained yield, 
requires that the number of dominant trees of the different size 
classes be ascertained, and compared with the number which 
should exist in the normal fully-stocked forest, and then the 
required number left of each class, or the excess removed, to bring 
the number to the standaid. 

The approach to the normal condition can, in any case, only 
be gradual) and may be secured in a longer or shorter time, 
depending on the owner’s interest; in other words, the regulation 
of the woiking, primarily based on mathematical measurements of 
increment, yield, and values of produce, must in practice be 
modified by judgment, to allow for changing conditions. 

Sylviculture, the replacement of the crop, is always the 
more important obligation, assuring continuity of yield, which 
can often be practised without any elaborate organization of the 
ideal business conduct. 
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Fungus Destructive to Deodar. 

By B 0. Co’Vh.M’R’i, FCH 


On 1st May 190? at Konam, Jaunsar, U P, I found a 
deodn tiee blown down by the wind whose loots weie absolutely 
lotten, with the exception of one side root which still appeued 
sound Ihe ciown was still gieen and fiesh, so the tiee hid 
only quite lecently been b^own down, and appeared perfectly 
healthy, being well developed and with a ugoious leading shoot. 
'I he tiee measured 5o^ feet m length and feet m gufch. 
It was on the edge of a group of poles and had ample light. 
Ihe loots were absolutely rotten tlnoughout, with the one 
exception, tbe rotten wood being of a led-brown colour The 
lottenness did not extend to the wood above ground as fai as 
could be seen, although on one side of the stem underneath the 
baik to a height ot six inches above ground the mycelium 
of a fungus was found which had destroyed the cambium tissues 
at this pait. Just below ground underneath the bark the 

mycelium wis thick 
and felt-1 ike ; else- 
wheie it was gener¬ 
ally thin, like papei, 
oi ramifv ing as 
thieads under the 
baik, while myce¬ 
lium was also pie- 
sent. betw een the 
diffeient layeis of 
birk. In some parts 
the mycelium was of 
a purplish colour A 
fan amount of lesm 
bad exuded fiom tLe 
stem wheie the cam- 
’bium had been des¬ 
troyed, but was only 
visible on removing 
k the baik. Theie 
were no visible 
signs above ground 
of anytmng wrong 



l io. 1 —-Sporoplini es of a fungus on deodar er, B irk 
lemoved show nig the white mycelium 
b Birk pirtnlly sciaped oft showing 
white mycelium undei bark flakes e, 
sporophoie (oottod line represents 
giound sui face) 


with the tree, and 
had tbe tiee not 
been blown over, 
exposing the rotten 
loots, no damage 


would have been 


suspecled, and yet if the tree had not been blown down it 
could not b(i\e hied more than one or two years longer at 
most. The tree had been growing in contact with an oldL 
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deodar stump of considerable age, which was rotten below 
ground, and it appeared as if the fungus had extended from 
this old stump to the living tree. I could not detect any signs 
of a sporophore, but thought that perhaps the thick felt-like 
portion of mycelium might be the enily stages of one. Not 
far from this spot, about twenty yards off. tlieie was a group 
of about six deodar poles dead, three of which were standing; 
the others had been cut and removed for fuel, only their stumps 
rein lining The roots of these trees were rotten. I noticed 
while hvpbal threads, white mycelium in the hmk and white 
mycelium underneath bark. One of the trees measured 3ft. Gm. 
in giith There was no apparent explan ition for the death of 
the trees unless it could be attributed to a fungus. They had 
plenty of light and the locality was in eveiy way suitable as 
far as could be seeu. 

On 17th May at Koti Kanasar another group of four or five 
dead deodar poles was seen, and at the bases of two of these 
sporophores were found. The accompanying photographs show 
these sporopbores. On the larger tree the sporophore was a thick 
brown incrustation with white hymeneal layer at the base of 
the tree close to the ground. Underneath the hark there is a 
sheet of thin white mycelium, like tissue-paper, clearly seen in 
Fig. 1 at a. The giith of this tree was SQiuches. 

On the smaller 
tree there was a thick 
rusty brown incrus¬ 
tation on the mam 
root just below 
ground, over part 
of the surface of 
which pores (appar¬ 
ently hymeneal lay¬ 
er) were present. 
Extending above 
ground, the rusty 
brown incrustation 
merged into a num¬ 
ber of small bracket - 
like structures with 
white under surface 
and a rusty brown 
margin; the upper 
surface of the small 
bracket portions be¬ 
ing lighter brown m 
colour and marked 
with concentric rmg- 
like zones of growth. 
The roots of both 



Fig. 2.--Sporophore3 of a fungus upon deodar. 

Showing bracket-like structures above 
ground. 


these trees were rotten. 
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v Although it is impossible to say for certain whether the 
fungus whose sporophores were found on the dead deodar poles was 
the cause of their death, yet from the fact that there appeared 
to be no other apparent cause, and that only shortly before a 
healthy living tree had been discovered with its roots attacked 
and destroyed by a fungus, there seem to be strong grounds for 
considering that these young poles were killed by the fungus. 
The fungus seems to be one which spreads from tree to tree attack¬ 
ing the root 1 *, as in two cases groups of dead poles have been 
found. As far as the green tree is concerned, theie is no doubt 
whatever that the tree was attacked when in a healthy condition, 
and would undoubtedly very soon have succumbed under the 
attack of the fungus had it not be**n blown down Whether the 
sporophores found on the dead poles belong to the same species 
which attacked the green tree cannot yet be stated. 

I am sending this note in hopes that other Forest Officers in 
deodar tracts will keep a look out and see if they can throw- 
further ligh^ on the subject, {Specimens are being sent to Dr. 
Butler, Cnptigamist Botanist to the Government of India, and it 
is to be hoped that he will be able to give further information.* 


11-CORRESPONDENCE 


Botany and the Forest Officer. 


By Sir W. T. Thiselton-Dyer, KG.31.Ch, F.R.S. 

In a sympathetic notice in the Indian Forester of the late 
distinguished Inspector-General of Forests in India, 31r. H. C. Hill, 
Sir Dietrich Brandis stigmatises as “absurd” “ the idea which, 
until a short time ago, was current in England, and which 
to this day is held by many English botanists, that a good 
botanist must necessanly be a good forester.'’ I quite agree that 
the idea is ahsurd, but as I am probably better acquainted with 
the English botanical world than Sir Dietrich Brandis I doubt 
very much whether the idea was ever current in this country or 
is held at the moment by many English botanists. For my part 
I entirely dissociate myself from it, as I know many accomplished 
botanists who would probably make very indifferent Forest Officers. 

I am more able to agree with Sir Dietrich Brandis when he 
says:—“ A forester, more than almost anybody else, must use 
his eyes and must be able on the spot to draw conclusions from 


* A report by Dr. Butler on tliis subject will Bliortly appear in the 
Appendix series of this Magdzine,—IION. Ei>. 
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what he has observed.” Bat the power of observation is by no 
means possessed by everyone. A fuither requisite, in which I 
think Sir Dietrich Biandis also agrees, is sympathy with and 
pleasure in Forest nature for its own ‘■ake. It appeals to me that 
neither point is kept in view in the present mode of recruiting 
the Indian Forest Seivice. 

Sir Dietrich Brandis lays great stress on sport, and unless it 
becomes too absorbing a pursuit it undoubtedly fulfils the condi¬ 
tions I have stated. It would, however, be as undesirable to 
insist that every Forest Officer should be a spoitsman as that he 
should be a botanist. 

But I entertain a very strong opinion that a Forest Officer will 
never rise to the highest level of efficiency in his woik unless he 
-has a scientific grasp of the principles which underlie it. He 
should be able to identify the trees which compose the forest- 
vegetation under his charge, and for this purpose he should have 
such an elementary acquaintance with botany as will enable him 
to use intelligently the book which Sir Dietrich Brandis has been 
for several years occupied at Kew in preparing for the purpose. 
He should further have some knowledge of the nature and condi¬ 
tions of vegetable life: he should grasp the idea that a tree is a 
living organism whose growth and development are subject to 
adverse or favourable conditions. He should further have some 
idea of the enemies and diseases by which trees are liable to be 
attacked and of how these attacks can be met. All this a man of 
ordinary intelligence can acquire if he possesses a real taste for 
nature without rising to the level of the professional botanist, 
which it would be absurd to demand of him. 

There is the same fallacy underlying the view that mere 
administrative efficiency is sufficient for a good Forest Officer as 
in thinking that mere mechanical drill without resouice or 
initiative will make a good soldier. 

As I have felt it may duty to urge these views officially I 
should be glad to state them more publicly. 

I should like to hike the opportunity of expressing my regret 
at the untimely death of Mr. H. 0. Hill, the late Inspector- 
General. Largely as the result of my personal persnasiou he 
accepted a mission in 1900 to initiate a scientific forest adminis¬ 
tration in the Straits Settlements. His reports were of the 
highest valne and will be a permanent basis for the future forest 
policy of that part of the Empire. 

Ktw, August 25th, 1903. 
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Shrinkage in Timber daring Flotation. 


I. 


With reference to Mr. Tull 0011 ’? note in the Indian Forester for 
August regarding the shrinkage in timber during flotation, the 
following explanation, which will appear in the Punjab Annual 
Foiest .Report for the year 1902-03, will, I trust, make matters clear. 
There is an undoubted loss in volume in logs between the 
launching point and their receipt in sale depots of about 
16 per cent. How much of this is due to shrinkage of the 
timber and how much to wear and tear in the water it is not at 
present possible to say. Systematic measurements are now taken 
annually and reliable information should soon be forthcoming. 

The measurements of logs at the launching points and of the 
same logs when received at the sale depots were continued, and 
there are now five years’ figures to help us in estimating the amount 
of loss incurred by a log in its transit from the forests to the 
sale depots. These observations have been taken on the Jhelum, 
Ravi, Chenab and Sutlej rivers, and show that a loss of at least 
16 per cent, undoubtedly occurs. The logs, it is to be remembered, 
often take two or three, or sometimes many years to reach the 
dephts, during which time they are frequently stranded and exposed 
to the sun. They have also to pass through many rough places, 
and the loss is probably as much due to wear and tear in the 
water as it is to actual shrinkage of the timber. Further obser¬ 
vations are required to set this point at rest. 

A statement was made in para 41 of Inst year’s report that 
enquiries made in Bashahr tended to show that “for every 100 
cubic feet cut in the forest and exported in the log, not more than 
72 cubic feet are received in depots, some 19 per cent, of the loss 
being attributed to shrinkage. Whilst for every 100 cubic feet 
cut and exported in scantling it is calculated that 48*5 cubic feet 
leach the sale depdts.” 

This statement has attracted considerable attention, and not 
being as clearly expressed as it should have been requires further 
explanation. By measurements made during the last five years 
it has been found that for every 100 cubic feet of log measured 
where it has been felled in the forest, 91 cubic feet reach the 
launching point, 9 cubic feet being, lost on the way from the 
forest to the river. This is chiefly due to the loss of the bark, 
which gets knocked off in transit. Of the 91 cubic feet launched 
in the log, there will be a loss of about 16 percent or 14*5 cubic 
feet on account of shrinkage and general wear and tear in the 
water; and 5 or 6 per cent, on account of breakages and thefts 
in transit. Not more therefore than 72 cubic feet in every 100 
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cubic feet cut in the forest and brought out in the log reach the 
tale depots. 

For every 100 cubic feet of timber cut and sawn up not more 
than £2 cubic feet of scantlings will be obtained, i e., there is a 
Iosb in conversion of 48 per cent. Of these 52 cubic feet 5 per 
cent, may be lost in transit, so that not more than 49 cubic feet of 
scantling out of every 100 cubic feet cut in the round can be 
expected to reach the sale depots. 

No deduction is made for shrinkage in the case of scantlings 
winch do not contain sapwood, as is the case with logs. These aie, 
moreover, usually cut slightly larger than the stand aid sizes to 
allow for shrinkage, wear and tear, and the loss on this account 
is included in the loss by conversion. 

F. Beadon Bryant, 
Conservator of Forest*) Punjab. 


II. 

In the August number of the Forester there is a letter fiom 
Mr. ,1. C. Tulloch on this subject, in which he quotes figuies 
with reference to the Basbahr Division. The loss of 19 per cent, 
in the volume of the logs, which is termed shrinkage in the 
Punjab Circle Report for 1901-02, includes all breakage and 
general wear and tear between the time the logs aie launched 
and the time they are received in the sale depot. But Mr. 
Tulloch is not quite right in assuming that dming this time the 
timber lies in the water. The average time occupied by a log 
in transit on the Sutlej River may be safely taken to be not less 
than one year, and for most of this period the log is either 
stranded on rocks in the upper part of the river or in the 
chhandus in the plains section, or is lying in one or other of the 
transit depots. In all these cases the timber is seasoning, and 
surely this means shrinkage. I am not prepared to uphold this 
term as the best that could be selected to include all the forms 
of loss to which the timber is subject; but I think there can be 
no question that much of the total loss is due to true shrinkage 
in contents. 

The figures quoted show a total loss of 28 per cent, between 
the forest and depot measurements of the logs; 9 per cent, 
between the forest and the' launching point and the 19 per 
cent, under discussion. The 9 per cent, is due to the removal 
of bark and general damage in the passage of the logs down 
the slides to the river bank. These calculations were based on 
the figures for the last twenty years, and presuppose the 
opening and closing transit balances in the river to be iden¬ 
tical. To generalize in this manner is, perhaps, of less value 



SHHINKAGtf IN TIMBER DURING FLOTATION. 


457 


than to take the figures for logs carefully measured befote 
launching and le-measured in the sale depot after identification 
by their marks. Figuiea obtained in this way, in the ease of 
586 logs duiing 1902, show a total deciease of volume in transit 
of 10 8 per cent. 

The 51'5 per cent, of loss in the case of scantlings was 
intended, obviously, to show the loss between the forest measure¬ 
ments of logs and the contents of the resulting scantlings received 
in the sale depdt. Loss of scantlings in transit to this extent is 
not conceivable even in the worst of rivers, and for power to 
reduce timber to matchwood the upper part of the Sutlej is hard 
to bent. In the figures Mr. Tulloch gives to illustrate the loss 
of scantling*, in Jaunsar. he does not state how he treats bioken 
Bcanthngs or balances known to be in transit at the commence¬ 
ment and close of the 13-year period he refers to—points which 
are of considerable importance. In Ilashahr on the Sutlej the 
figures for the eleven yems ending 1902-03 are as follows:— 



No. 

c. ft. 

Launched 

274,4.5 

905,591 

Received whole 

... 234,555 

720.452 

Ditto fragments 

29,744 

43,402 

In transit on 30-G-03 

11,364 

31,163 


Very few scantlings were launched in the year immediately 
preceding 1892-93, and so the tiansit balance at the commence¬ 
ment of the period is assumed to be nil. The figures show that 
if each payment is taken at one half of a whole scantling, the loss 
is 5 per cent, in number and 12 2 per cent, in contents. The 
figures for the year 1902-03 with known transit balances are 2-3 
per cent, in number and 10 2 per cent, in contents. 

Gh S. Hart, 

Deputy Conservator of Foi'estp, 
Bmhakv Division. 
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A NOrt, ritOM 1HE MYODttlN TLAK PI ANT A HONS 


A Note from the Myodwm Teak Plantations. 



I AM sending you a photograph of a view tiken m the 1868 
teak plantations of Myodwm Iharrawadd^ Division, and also one 
of some rums which are, I believe, the remnants of the bungalow 
occupied by Forest Officers and bir Dieinch Brandis in the early 
seventies 

I ha\e alnays nnderstood that Myodwm was at that time the 
headquarters of the forest Department in Burma, but 20 years 
ago I could only find a few houseposts left Myodwm is now a 
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small vill ge some se\en miles from the railway and fu ly aceessi 
ble, but m the old days I understrnd it tool about thiee week-* ti 
pocuie stores from Rangoon by cut 



It would interest many besides myself if Sir Dietrich would 
through lour journal, gi e a short description of the Myodwin of 
his d i}, a id explain why this apparently inaccessible jungle village 
was selected as a site for a headquarters station Ihis has always 
puzzled us Myod un may be translated the * city well 01 the 
well of the city, but there aie no lemnants of any city ’ to be 
found now 

To my mind there is something veiy pithetic about these two 
views 0 1 the one hand, the mins of a home which once echoed 
to tl e gay laughter of many of our predecessois some of whom 
aie gone md forgotten , on tl e other hand, those giand young teak 
trees m all the ugour of their youth putting forth an annuUly 
mcieasing wealth of foliage and asl ing only to be let alone to fulfil 
the destiny for which they weie brought into exi tence by the 
foimer inhabitants of that house in the corner of which but the 
rums now remain 


H S 
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CORDITE RIFLES IN TI1E INDIAN FORESTS 


The Assam Manual on the Powers of Forest Oftoers to 

Compound. Offenoes. 

V gold you kindly oblige me with an opinion as to the 
meaning of the last clause in the paragraph quoted below. 

It seems to me that officers drawing Rs. 100 or more are 
empowered under section 62 of the Regulation to compound. 
I believe certain officers of this rank in the Central Provinces 
do compound. 

I contend that the clause has been so worded for the pm po.se 
ot permitting such officers to do so. Vide section 62 (.i) of the 
Regulation. 

There is however a difference of opinion on this point, and 
an interpretation ex cathedra is solicited. 

~ The Assam Forest Manual. 

Page 42, Rule 11. The Chief Forest Officer of the Province, 
all Deputy Conservators, Assistant Conservators, Extra Deputy 
Conservators and Extra-Assistant Conservators when in charge of 
Divisions or Forest Districts, and all Deputy Commissioners and 
tsubdivisional Officers shall exercise powers under sections 34, 36, 
43, 44,45, 47, 57, and 76 and also the powers referred to in 
clause (1) of section 68 of the Assam Forest Regulation. Tf the 
officer draws a monthly salary of Rs. 100 or more, he shall also 
exercise powers under section 62 of the Regulation. R 0. 

[We have read the sections in the Assam Forest Manual referred to and 
have submitted R. O.’s question to several experts in the matter. The con¬ 
sensus of opin’on is that the wording of the clause in question could with 
advantage he improved. There can he Tittle doubt that the intention and 
spirit of the rule is that all Officers-m-Charge of Divisions shall have the power 
to compound offences, provided their monthly salary is Rs. 100 or more It 
has piolubly oceuned at times that the Piovince has been short handed 
in Officers, with the result that a Forest Ranger has held charge of a 
Division Hence the necessity for the mle. R. O.’s contention that all 
Officers dr iwing Rs. 1Q0 and above can compound offences cannot hold 
Water. If this were so every newly joined Assistant Conservator would have 
power to compound, in other words he would he empowered by Government to 
carry out acts which it would be out of his pow er to do lustly, since until he 
had learnt the language he would be totally in the hands of subordinates, who 
through him would use this power to their own ends. We understand 
tliat m the Central Piovinces certain Officers not m charge of divisions hut 
drawing pay of not less than Rs. 100 per mensem are by special notification 

g iving their names, granted power to compound, subject to the confirmation 
i each cose of the Divisional Officer.—H on. Ed.] 


Cordite Rifles in the Indian, Forests. 

Having daring the course of carrying out my professional 
duties considerable opportunities for shikar, I should deem it 
a favour if Forest Officers would obligingly give me, through the 
medium of the pages of the Indian Forester, their opinions, 
babed on actual practical experience, of cordite rifles for heavy 
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game. Isa *450 cordite rifle heavy enough to stop a chai ging 
hison ? Shooting on foot in thick bamboo jungle one often has 
little opportunity of choosing vital spots to aim at. It is usually 
a snapshot As this snapshot may only be obtained at the 
end of a long tiling day’s tiacking, one natuially wishes to be 
armed with a weapon which will “ stop ” the animal if hit. whilst 
at the same time, as the rifle has to be earned by oneself for 
many miles, its weightbecomes a question of maximum importance. 
I should be glad of advice from spotting Foiest Officers on this 
matter. 

Big Game. 


III.-OFFICIAL PAPERS AND INTELLIGENCE 

Mr. H.D D. French 

It is with great regret that we have received news 
of the death of Mr. H. D. French on the 2nd Septem¬ 
ber from enteric fever at Lucknow, where he bad 
recently been transferred to officiate as Conservator m 
chaige of the Oudh Ciicle. 

Mr, French, after leaving Marlborough, passed the 
competitive examination for the Foiest Depaitment in 
December 1882, proceeding to Nancy shoitly afterwaids 
in company with Messrs. Gradon, Mercer and Somers- 
Smitli. 

His winning manner and open-handedness soon 
rendered him most popular, not only among his English 
comrades, but also with the teaching staff and his 
French fellow students. 

He was a good rider, a keen tennis-player and 
bicyclist, and thoroughly enjoyed the op] »oi turn ties for 
outdoor life and recreation which the Nancy training 
afforded. 

Coming out to India towards the beginning of 1886, 
he was posted to Bengal, where lie held chaige of 
various Divisions, remaining in the Province till May 
last, when he took over chaige of the Oudh Circle fiom 
Mr, McKee, who proceeded on leave. 

By his death the Government of India lose a valuable 
officer, while members of the Seiviee, as also all 
who knew him, have to deplore the loss of a cheery 
companion and trusted friend, whose place it will not be 
easy to fill. 

We beg to offer our piofound and respectful sym¬ 
pathy to his widow and family. 
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The Government of India on the! Madras Forest Adminis¬ 
tration Report of 1901-02. 

In their review of the previous yeai’s report, the Government 
of India had occasion to remark ou the large number ot forest 
offences that had been reported and on their continuous 
increase during recent years. There has been a further increase 
in the past year, and the administiation of the pennl provisions 
of the Forest law calls for serious consideration. It is possible 
that were greater attention given to the recruitment of the 
protective staff, which is described as being inferior both in 
number and character, fever opportunities would be afforded for 
the commission of offences. 

It is noted with satisfaction that while 332 square miles 
were added to the area under special protection from file, 
the area burnt was only 65 square miles in excels of that of last 
year; and there is no reason why a still greater measure of 
success should not be attained in future. In the Central Circle, 
for instance, in no less than 26 cases did fires cross the exterior 
traces, with the result that an area of 14,600 acres of valuable 
forest was burnt; while in the Madura Division of the Southern 
Circle the large number of 21 fires occurred through accident 
or carelessness during the burning of fiie-lines. These lesuhs 
indicate both insufficient protective measures and a want of 
supervision on the part of the Forest staff, and the Government 
of India trust that orders will be issued to prevent similar 
failure in future in the protective system. 

The net profits of the working of the year are the largest 
on record, and the Madras Government are to be congratulated 
on these excellent lesults, for which, however, the Northern and 
Central Circles alone appear to have been responsible. It is to 
be regretted that the financial position of the Southern Circle is 
even worse than it was in 1900-01, a surplus of Rs. 53,000 having 
given place to a deficit of Rs. 37.000, while the number of 
Divisions in which the charges have exceeded the receipts has 
risen from 4 to 5, out of a total of 8. In the review of last year’s 
report it was pointed out that the Forest Administration was here 
not entirely satisfactory, and the suggestion there made as to 
the possibility of developing more profitable markets for forest 
produce in this Circle will no doubt receive attention. 

The length of the report has been much curtailed without 
any diminution of its value as a record of the year’s work—an im¬ 
provement which the Government of India cordially recognize. 
'I hey would be glad if in future it were found possible to at range 
for the more punctual despatch of the report. 
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IV»—REVIEWS. 


Annual Progress Rsport of Forest Administration in tlxe 
United Provinces and Ondh for 1901-02. 

Although there have been no actual additions to the forest 
area in the returns for the year, the total area of reserved, 
protected, uncla&sed and leased forests in the United Provinces is 
shown as exceeding Ghat of the year 1900-01 by nearly 200 
squaie miles—a substantial difference, which is attributed to an 
alteration in the computation by the Deputy Conservator of the 
unmeasured lands classed as district protected forests in Garhwal. 
The total area under the above mentioned forests was 13,489 
square miles at the close of the year. No settlement, demarca¬ 
tion or survey work of special importance waa undertaken 
during the year, but the local Government note that that 
important branch of administration—the proper maintenance 
of boundaries, appears to receive due attention in all circles. 
In this respect the United Provinces are certainly to be congratu¬ 
lated on being so well ahead of some of the other provinces. 
Not until the troublesome questions of settlement and demarcation 
have been finally dealt with can the forester really turn his 
attention to properly working his forests either scientifically or 
commercially with any real measure of success. 

The Conservators appear to have had their hands considerably 
strengthened, whilst the right holders have been granted a useful 
and well considered concession, by Government allowing Conser¬ 
vators, at their own discretion, to make free grants to right holders 
whose villages have suffered from fire or other calamities. This 
ensures relief being extended at once to sufferers without the 
inevitable and needless delays which appeals and references entail. 

The Province holds a very strong position in its Working- 
Plan record, and can show an amount of progiess with which few 
other admin strations in the country can vie. It may be said 
that practically the whole of the forests are under plans, of which, 
several have already run through their first period and are under 
revision—a really fine record. The Pilibhit Supplementary Plan 
and the revised plans of the Trans-Sarda and Dehra Dun forests 
remained to be submitted, and a rough working scheme is to be 
prepared for the Bundelkhand forests. 

One lakh of rupees was usefully spent on hnildings and 
roads, and the local Government note with pleasure that good 
pi ogress is being made in providing proper accommodation for 
subordinates, and that the improvement of the water-supply for 
cattle continues to receive attention. There can be little doubt 
that in so well housing its subordinate forest staff these Provinces 
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set a bright example, and one that could be followed with profit 
m other and far more unhealthy parts of the country. 

The register of breaches of forest rules shows a slight 
increase in the number of cases dealt with, mainly under the head 
of cases compounded. Owing to a prolonged dry season, the 
year was a bad one for fire conservancy, an expenditure of 
Ks. 63,751 being incurred under this head—a figure somewhat 
higher than during the pievious year : the number of fires 
increased from 95 to 112, the increase being almost entirely in the 
School Circle, but the total area burnt, returned under the head 
of failures, declined from 34,088 to 27,877 acres. This class of 
offence, whilst the most injurious to the forest, is amongst the 
easiest to commit with a reasonable chance of evading detection, 
and the infliction ot light punishments in cases when a conviction 
-"has been obtained is not likely to diminish its frequency. 
Incendiaiism is always an extremely difficult thing to prove, as 
there will usually only be the evidence of a fire patrol or guard, 
ignorant, unlettered men, whom the most inexperienced pleader 
can cause to contradict themselves. Therefore, to impose light 
sentences, when cases have been proved, is to throw ridicule upon 
the whole question of fire conservancy. We note with pleasure 
that in one instance during the year in the case of a village where 
incendiarism was undoubted, the punishment inflicted was the 
suspension of the villagers’ rights in the forest concerned. 

Were this form of punishment inflicted more often so that 
it came to be leeognised by the people as a result certain to 
follow acts of incendiarism in the forests adjacent to their villages, 
a long step would have been taken in the direction of solving 
this difficult problem. That valuable forest estates should, year 
after year, be put back through the criminal acts of an ignoiaut 
population, or the careful work of years be ruined by an act of 
wanton mischief is, we would think, a matter of sufficiently 
serious import. A private owner would not suffer such n state of 
affairs for a moment; and if large sums are to be spent annually 
in an endeavour to protect the State forests, we are unable to see 
why money should be thrown away owing to the inability of the 
lower courts to recognise the seriousness of this class of offenee. 

During the last few years strict attention has been paid to 
the Government policy as regards grazing, with the result that a 
much largei number of animals now pasture in the forests, either 
free or at reduced lates, than was foimerly the case. In the 
Cential Circle the figures show an increase of 6,650 
animals at full rates, 23,595 at privileged rates, and 10,729 
animals under the several settlements of rights and concessions, 
over those of last year. In the Oudh Circle there was a 
decrease of 17,974 animals, and there is a small decrease also iu 
the School Cncle, paitly attributed to want of rain in the Jaunsar 
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Division. We note that under the new Jaunsar Working-Plan for 
the reserved forests 74 per cent, of the total area is open to 
animals of all kinds, but chiefly goats and sheep, perhaps the 
most dangerous animals in the forest in this respect 

On the question of the formation of fodder reserves, which has 
been engaging attention during the last few years, the Conservator, 
Central Citcle, has finally come to the conclusion that (l j there are 
no indigenous fodder plants in the lower forests which it would be 
possible to cultivate, and (2) that the expense of cultivating 
fodder plants on a scale sufficiently large to he of value would be 
prohibitive. As to the question of the introduction fiom other 
countries of fodder plants with a reputation for drought-resistance, 
the Director of the Botanical Suivey of India, in paragraph fi of 
his .Report for 1901-02, states that “the numerous attempts to 
natuialise plants of this class in India show that in tracts where m 
seasons of scarcity the existence of such fodder plants would be 
invaluable, they will not survive under normal meteorological 
conditions.” 

The total outturn of timber, fuel, and other produce amounted 
to 13,.567,972 cubic feet, as compared with 14,523,308 in 1900-01, 
a decrease of 956,000 cubic feet, an increase in the Central 
Ciicle being more than counteibalanced by a decliTe in the Oudh 
Cncle and in the district forests of Kumaun. Owtng to an 
important change in the method of classification, adopted at the 
instance of the Inspector-General of Forest*, in the Oudh Circle, 
the figures showing the method of extraction do not cor espond 
to those of the previous year, but the returns, as now compiled, 
indicate that departmental operations are reduced to a minimum, 
except as regards timber in the School Circle, where the sawn 
timber obtained by departmental agency exceeds that removed 
by purchasers; and as regards fuel in the Central and School 
Circles, wheie fuel is supplied in large quantities to the troop3 
or European settlements. The departmental work undertaken 
in the School Circle consists in the cutting of deodar sleepers in 
the Jaunsar Division in the leased forests of Tehri-Giuhwal. This 
work Las now been in progress for some years, and the extraction of 
the sleepers has necessitated the construction of some exceedingly 
interesting expoit works—works which form one of the show 
sights of the Department and well repay a visit. In the Central 
Cncle exports of timber and bamboos were brisk, and the success 
of the newly adopted system of monopoly sales, combined with 
moderate royalty rates, was most marked This system has 
been introduced to take the place of the former one of lump 
sum sales, and it is claimed for it that it 1ms equalised prices and 
placed the timber .tiade on a more certain footing. As the traders 
me content with ihe new system, and the resultant revenue 
derived is greater, the change can only be looked upon as of a 
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most satisfactory nature, and the Local Government remark that 
** great credit is due to the officers responsible for its introduction 
and woi king, the exh a revenue obtained by their exertion being 
estimated at half a lakh of rupees,*’ appears certainly* well-merited. 
Jn the Ondh Ciiele a similar system was worked with success in 
the Kheri Division, but did not answer in Bahiaich, where better 
results will, it is hoped, be obtained next year. *Ihe deficient out¬ 
turn in this circle, which is accompanied, it may be noted by an 
increase in the receipt®, is explained by the failure of contiactors 
to remove timber and fuel for which they had paid. 

Notwithstanding the decline of the total output, the financial 
results are better by a lakh of mpees than those of the previous 
year. The total revenue amounted to JRs.17,61,000, whilst the 
expenditure falls short by a few thousand lupees of ten lakhs, 
leaving a suiplus of Rs.7.68,0)2 for the Piovmees, as compared 
with Rs.6,62,804 in the year 1900-01. 

The Central and Oudh Circles, in which, owing to briskness 
in expoits, most ptobably due to the new system of sales 
intioduced, the receipts increased and the expenditure either 
declined or did not advance substantially, contributed in fairly 
equal proportions to this satisfactoiy result, showing an improve¬ 
ment in the combined surplus ab compared with the previous year 
of Rs. 1,2.;,000; this sum, however, was reduced to Rs.1,06,000 for 
the Provinces by a fall of Rs 19,000 in the School Circle. The 
local Government notes that the Conservators point to the Naini 
Tftl. Kum&un, and Ganges Division in the Central Circle and to 
the Kheri Division in Oudh as showing excellent financial results 
which are very creditable to the officers in charge. 

We may conclude in the local Government’s own words : 
“ "While the management has succeeded in obtaining for the State 
a substantially increased income, the Government has no reason to 
believe that, as a rule, there has been a want of sympathy in dealing 
with questions of grazing, the supply of produce to right holders, 
and other matters affecting intimately the interests of the agricul¬ 
tural community.” 
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Progress Report of tiro Forest Administration in Coorg, 

1901-02. 

The changes which have taken place during the year in the area 
of the reserved and protected ioiests are shown in the following 
statement:— 


Class of Foiests, 

Area on 1st 
July 1901 

\ddert 
riunng the 
year. 

i 

Excluded 
dunng the 
year 

■ 

I 

Area on 
30th June 
190L 

Rlmabks. 

Reserved Foi eats 

Acres. 

1,62,107 

Acres 

Ames 

« § 

Acres 

1,62 407 
W 

1,71,137 

(a) Consists of 

Reserved Lards (multi 

**• 

1,71,157 

i«i 

i,hb b h act 64 

ot gb its only 

Al d 2 t>-l H*S 

section i) Froti-eted 

Forests. 

Ghat Forests 

2,31,019 


1,69,016 

! 

63,413 

four erl^ pAioAii 
protected for¬ 
ests. 

Faisai Is ... 

1,71,756 

••• 

1,74 755 

••• 


Urudvea ... 

3,107 

«* 


3,107 


Devarakadus ... „ 

15,506 

* 

... 

16,600 


Total ... 

5,76, 824 

1,71,167 

3,43,391 

4,01,600 



There was no extension of reserved forests during the year, 
but an aiea of 171,157, acres was notified under section 4 of the 
Act for reservation. Of this quantity 168,636 acres was formerly 
protected ghat fores! sj the area now standing under the latter 
head in the above table has consequently been ieduced by that 
figure. 

A Forest Settlement Officer has been at work since th e 
beginning of July 1901. In all seven blocks of 2,521 acres on the 
plateau and three hlocks of 168,636 acres of ghat forest were 
notified for reservation under section 4 during the year. In respect 
of the former, the whole settlement enquiry was completed and 
final orders were issued before the 30th June 1902. in respect of 
the latter three blocks the final draft notihcations under section 
19 were submitted to the Chief Commissioner by that date. 

The reservation of the gh&t forests and of the more valuable 
paisnris will, it is believed, be completed at an early date. The 
record of enquiry into Heverakadvs and Urudvea has been completed 
in two taluks and has made considerable progress in the remaining 
three taluks. The demarcation of jama cardamom malleb and 
the question of allowing ryots in certain specified localities to 
continue the piactice of cultivating by the kumri method are under 
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consideration, a joint report on the subject having been submitted 
to the Deputy Conservator and Forest Settlement Officer. 

Pending final reservation no new lines were cut during the 
year in connection with the rifw reservations. About 22 mileR of 
ghat boundary lines were cut between Coorg and Malabar to a 
width of 25 feet. The total expenditure on demarcation during t the 
year was Rs. 555. 

The preparation of a working-plan for the Janikal foiests 
waR commenced during the year. As regards the sandal Plan 
the prevalence and spread of the “ spike” disease is so great that 
the whole data bearing on the plan are said to have been 
disorganized and the preparation of the same must be postponed 
pending the result of the remedial measures now being put into 
-force. 

On the important question of communications and buildings 
the Deputy Conservatoi writes that with the exception of the gbit 
forests, still under settlement, the Division is completely provided 
in this respect—a most enviable state of affairs. 

There is a further decrease of 28 in the number of reported 
cases of breaches of the Forest laws dming the year, the numher 
having thus fallen from 106 in 1899-1900 to 59. The fall is 
attributed to a return of prosperous seasons. 

The Chief Commissioner appears to attach considerable 
inportance to the continuance on a large scale of the work of 
eradicating the lantana weed. 

The results of fire conservancy were extremely satisfactory, 
and the whole credit for this position of affairs appears to be due 
to the initiation by the Deputy Conservator of a system of 
employing the whole kurubnr population of the forests, including 
the foreign settlements on the Mysore border, on a system of 
rewards according to results. There were in ail five fires covering 
170 acres against 12 fires and 1,483 acres last year. This is the 
best season on record. The cost of fire protection was less by 
Rs.326 than last season. 

There is a remarkable decrease in cattle grazing on payment, 
an explanation of which is expected in a report shortly to be 
furnished by the Deputy Conservator. 

The return to normal seasons and the practical absence of 
forest fires has resulted in favourable growing conditions, and the 
reproduction of teak and paiticularly of “bonne ” (Ptnocarpua 
marsvpiuw) and *< beti ” {Dalbergia latifolia ) is said to be very 
satisfactory. 
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The same remark cannot, however, be applied to- the sandal, 
the Deputy Conservator reporting that there has been no 
diminution in the disastrous ravages of the “spike” disease in 
naturally grown sandal. “As was mentioned last year, an attempt 
was made to check the spread of this disease at the Harangi river 
by the extraction of diseased individuals. It seems, however, 
that the disease is capable of infecting trees otherwise than 
through their own species. A total number of 20,G00 infected 
trees and plants of all ages was extiacted in the tract north of the 
river. The work was systematically taken in hand villaqmav by 
parties in the charge of responsible Deputy Dangers and Foresters, 
and from personal and careful inspection of several localities, I 
am satisfied that the work was reliably carried out, but it is 
disappointing that on re-inspection at a later period fresh trees in 
considerable quantities were found to be attacked. The above 
area has already been twice gone over, yet the disease is constantly 
reappearing. Frequent observation has proved that the period 
from the first appearance to the death of a large tree runs from 9 
to 12 monthb.” 

This spike disease still appears to be shrouded in mystery, as 
neither Dr. Butler nor Mr. Barber have been as yet able to publish 
reports elucidating the source of the attack. Consequently 
methods of counteiacting it have yet to be devised. 

Under the present orders of the Inspector-General of Forests 
an extension oi HO acres per annum of sandal planting was 
commenced during the year, and the existing plantations selected 
for maintenance were carefully weeded. The total cost of 
sandal cultural operations was Rs. 581, the weeding costing 
R 6 . 470. 

During the year 209 tons of rough sandal wood were brought 
into the depots, which were dressed into 201 tons of good wood 
end chips, making, with the balance on hand of these latter from 
last year of 108 tons, a total of 309 tons. In addition there 
were also 32 tons of rough wood on hand from last year. Of this 
quantity 204 tons were sold during the year and 13 tons were 
written off as dryage. The balauce in hand at the close of the 
year a ns therefore 92 tons of good wood and chips and 32 tons of 
rough wood. The amount realized at the annual auction for 204 
tons put up for sale was Rs. 90,H79, viz. an average of Rs. 443 
per ton. This is the highest rate obtained to date. 

A total of 301,096 cubic feet of other timber and poles was 
removed by Government agency and purchasers, whilst 5,320 cubic 
feet were given in free grants. In addition 108,020 cubic feet of 
poles and 132,970 bamboos and reeds by Government agency and 
purchasers. 



470 FORE&r ADMINIferKAlIOR IN COORG 1901-02 

The following table compares the results of the yen with 
that of the piecedmg year — 
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The gioss receipts were Rs 2 j 637 in excess which is mainly 
due to the increase of Rs 29,7(0 under sandal wood The total 
expenditure shows an increase of Rs 12 000 under “A —Conservancy 
and worl s which is mainly attributable to the cost of the horest 
Settlement staff, le Rs 11 000 Notwithstanding this latter 
additional expense and the large balance of sold but unpaid-for 
timber the net surplus of the foiest yeai was Rb 84,109, which is 
the highest recorded 

The report we have reviewed above, whilst being short and 
compact is of exceeding interest, and Mr McCarthy is to be 
congratulated on his excellent management of so vaned and highly 
interesting a division, not the least point of interest m which is the 
fact that it has produced one of those difficult and apparently 
unsolvable problems in Nature which at times crop up and defy 
the accumulated knowledge of Science to provide a solution or 
remedy In the words of the Poet— 


O Stai-eyed Science f has thou uand&ed tkene. 
To waft us home the message of despcwi * 
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The Fauna of British India. 

The Fauna of British India, including Ceylon and Burma. 

Edited by W. T. Branford, F.R.S. Hymenoptera— 
Vol. II.—Ants and Cuckoo-Wasps, by Lieutenant- 
Colonel C. T. Bingham. Taylor and Francis. 

l)r. Blanford, and through him the (xovernment of India, 
are to be congratulated on the steady issue of the volumes of the 
Fauna. It will be well understood that no exact regularity can 
be maintained, but the series of volumes already issued, which 
comprise the Mammals, Birds, Reptiles (including snakes), 
and Fish amongst the Vertebrates; the Moths, Hymenoptera 
Aculeata (Ants, Bees and Wasps, and a portion of the Rhynchota 
amongst the insects and the Arachnida are an important contri¬ 
bution to a knowledge of the fauna of the country. In an age 
when biology demands philosophical conclusions, these books play 
a prominent part, though they are, as a rule, purely technical. A 
species must be known and recognised before any accurate obser¬ 
vation can be recorded about it, and therefore we must cheerfully 
labour as descriptive hodmen before that golden age arrives when 
the weary describer will be at rest, and remembered only as a 
writer of necessary muniments. 

Colonel Bingham has made the Indian Hymenoptera, and 
more especially the Aculeata, which this second volume completes, 
a special study, and his book can therefore be received as 
authoritative That peculiar little group the Cuckoo-Wasps are 
included and are illustrated by a very handsome plate, the work 
of Horace Knight. 

It will doubtless interest Forest Officers to hear that Dr. 
Blanford has now entrusted Colonel Bingham with the volumes 
on the Indian Butterflies, and we feel confident that the work 
could not be in better hands, and shall look forward with great 
interest to the results of his labours. Colonel Bingham will be 
glad to receive at the British Museum (Natural History) collections 
and specimens of all, even the commonest, Indian butterflies, 
only stipulacing that localities where taken, with elevation and if 
possible dates of collection, should be recorded against each 
specimen sent. 

V.-SHIKAR AND TRAVEL- 

The Waterfalls of the Southern Shan States. 

By W. H. Craddock. 

The Southern Shan States comprise a vast area of country 
which separates Burma proper from Siam and French Indo- 
China. They are made up of a number of States ruled by 
Chiefs with the advice of British Political Officers. Much has 
been written about the resources, climate and other matters 
relating to these States, and the Viceregal visit to the Northern 
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^han States and the \i«nt of the Shan Chiefs to the Delhi 
Dm bar 1 as had the effect of bringing SI in iffairs of late into 
ome prominence AAith the lailmay from lhazi on the mim 
Burma line to Taunggyi, the capitil of the S an Stites, 
vithm view of soon being an accomplished fict and uicl the 
extension of the cart load to the Salween the op emng up ot the 
countiy will proceed with veiy rapii strides Ihe enoimous 
eneigj lepresented by wateifalls will m the future uitlout 
lonbt foim an impoitapt factoi m bunging tl is about Tue 
following notes on the principal wateifalls might theiefore be of 
some n terest I should n ention that all these falls are west 
of the Salween in tubutaiies of that river, with the exception of 
the Langa Rapids which are m the Salween itself — 

1 Strni can Falla on the Is am P mg river, Renghkam St ite, 
a -few -miles south of the town of Keighkam The stall case is 
some 1 200 yards long and 300 to 400 \ ards wide with an approxi¬ 
mate fall of 150 feet 
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2 la hsai tails —JLhese falls aie situated in the Kenghkam 
State at the junction of the Nam Pang and Salween, and have a 
drop of some oO feet 

3 The Teng Falla —In the Kengtawng dependency of the 
Mongnai State Unfortunately these falls are not easily got at and 
less easily photographed My fust view of them was from a hill 
13 miles away as the crow flies, and even at this distance the boom 
was di tmetly audible Ihe Pengmer dn ides into three branches 
and falls ovei peipendieulu cliffs 200 feet and moie in height* 
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The clouds of spray are loaded with lime in solution, which 
is deposited on the foliage several hundred yards around. On 
going close up undei the fall between 8 and 9 am, one sees the 
lematkable phenomenon of a complete circular lambovv with a 
diameter of 12 to 15 feet, on the are of which the spectator 
appears to stand. These and the Staiicase Falls (No 1) aie, I 
consider, the giandest sights m the Southern Shan States. 

4. Tam-upak Fails —In Hsatung State at the junction of 
the Nam Tam-upak and Nam Pawn A fine fall of about 60 feet, 
but piactically dry from Maich to May, as the bulk of the water 
in the stream higher up is diamed off for irrigation purposes. 

5 The Langa Rapids —These rapids, of which a photograph 
is shown here, are situated m the Salween liver, Mong Pan State. 
A good deal has appealed of late in the Buima papeib regarding 
the navigability of the Salween These rapids are by far the moat 
difficult (if not insurmountable) obstacle to the navigation of the 
stretch of the Salween lying in the Southern Shan States. 


YI.-EXTRACTS, NOTES AND QUERIES. 


The Some Timber Trade and Forestry. 

Pari I. 

Do home timber merchants, as a whole, take sufficient 
interest m forestiy ? If the question is put bluntly to many of them 
they reply, if they are honest, that their interest extends only to 
deforestation, not to reafforestation. This is certainly a most 
mconect and narrow attitude to adopt, but unfortunately it is the 
attitude displayed by a large pioportion of the trade, although, on 
the other hand, a few merchants take as keen and deep an interest 
as it is possible for anyone to do in their position. The present 
unsatisfactory condition, and utter inability to withstand the ima- 
faion of foreign timber, is due to the gross negligence of adequate 
reafforestation in the immediate past; and we are compelled to 
recognise that the whole future of the home timber trade for the 
next century and a half is bound up in the development of 
British forestry during the current decade. Ovei 50 years ago 
far-seeing men did not hesitate to warn landed proprietors of the 
looming exhaustion of our timber supplies, in spite of the fact that 
the immense consumption of present times was far beyond their 
sphere of calculation Little heed, however, was paid to their 
oft-repeated admonishments, which were sometimes couched in no 
measured language But instead, those who took up the vocation of 
prophets were looked upon as mere alarmists, without proper 
premises for their warnings} and, as a result, the old policy of 
deforestation without reparation continued unchecked upon its 
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course, and now the country is slowly awakening to the fact of 
denuded supplies, aDd huge tracts of barren and waste land 
without profit in their pre-ent state to either man or beast. 
And also, as a diiect consequence of this suicidal policy of 
dogged dehtruction, one of our most ancient industries—the 
home timber trade—finds itself in sorry plight, in the place 
of that prosperous condition in which at one time it was possible 
to build up a comfortable fortune; and in looking upon the 
remnants of this important industry flickering with fitful flame 
instead of burning steadily and brightly, the question arises: 
Is not the stern reality of pressing necessity sufficient to inspire 
a greater interest in those fundamental elements upon which 
the existence of the trade primarily depends ? No greater 
inducement to a reawakening than this is possible, and if it 
fails to remove the apathy the situation is indeed hopeless. 

It may be thought by many that the only interest that can 
be shown by home timber merchants in forestry is of a passive 
nature. To a great extent this is true, but there are ways in 
which an active interest may be manifested. It must always be 
remembered that forestry is the basis of the home timber trade; in 
fact, it must be looked upon as an essential part of the trade—-the 
source of supply—and any deterioration or negligence in this 
department is bound to be reflected in all the other departments. 
The forester is the friend of the merchant-not the opponent— 
and anything that benefits the former has a reciprocal effect 
upon the latter, and any advantage accruing from an improved 
system of forestry must exeit a beneficial influence upon the 
whole trade. Any tendency, theiefore, towards the increase of 
the timber supply, and the production of a higher standard than 
has hitherto been produced, and which can only be brought about 
by an improved and more scientific education of the forester, 
ought to be actively supported and encouraged by the timber 
merchant, as his own business must ultimately benefit to an 
immense degree. 

In the recently-published evidence taken by the G-overnment 
Commission on Forestry great stress is laid upon the importance 
of educating the forester. The present general imperfection and 
inadequacy of this education is clearly admitted on all sides. In 
their summarised report, published at the end of 1902, they state: 
“ It is hardly too much to say that until within the last ten 
years or so owners of woodlands, with few exceptions, failed to 
realise that the shape, size, and quality of trees could be influenced 
by anything that they could do. They seemed to imagine that 
the character of the final product was largely a matter of accident, 
whereas it is mainly determined by management. They failed to 
recognise that cultural treatment which suits oak or ash is 
unsuited to pine or spruce; and so it has come to pass that British 
coniferous timber has been generally excluded by architects from 
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building specifications. . . . That the yield of our woodlands 

can be materially improved admits of no douht, and the evidence 
before us unanimously favours immediate and effective provision 
for bringing systematised instruction within the reach of owners, 
agents, foresters and woodmen. This has been on all sides 
emphasised as the first requisite in any project for the improve¬ 
ment of forestry, and consequently stands out as the cardinal 
point of our recommendations ” The different methods suggested 
for establishing systematic education for all those connected with 
woodlands, briefly, include: For future owners and agents additional 
facilities for theoretical instruction and practical demonstration 
at our universities, as well as at agricultural colleges, and 
colleges with agricultural departments subsidised by the Board 
of Agriculture, or by the Scotch Educational Department; for 
foresters, the establishment of at least two large State forests 
for demonstrating the most perfect technical and economic 
developments of the art of forestry; for working foresters and 
woodmen, an employment with regular wages, for a certain terra 
upon the State demonstration forests; for foresters and wood¬ 
men unable to leave their posts to go through the training in the 
demonstration forests, short courses in forestry, supplemented by 
County Councils offering scholarships or bursaries. 

In the next part of this article we shall have more to say 
upon this education question, and also upon the problem of our 
waste lands, amounting, we are informed, to 21 million acres.— 
Timber Trades Journal. 


Rubbers and Fibres. 

The following is the full text of Mr. Cameion’s paper on “Rubbers 
and Fibres,*' read at the United Planters* Association Conference 
Bangalore. 

Mr. Chairman and Gentlemen,— -Three years ago I had the 
honour of reading you a paper on industrial exotics. Since that 
time considerable progress has been made in the acclimatisation 
of such plants, and knowing more about them, I make no 
apology for bringing forward the subject again to-day. The 
prevailing prices of coffee and tea are less hopeful than they were 
three years ago, and unless some unexpected reaction takes place 
in the supply from other countries, the outlook, especially in the 
former product, is not cheerful. But fortunately for the Indian 
planter, there is an increasing demand in the markets of Europe 
and America for other products which he may be able to supply; 
and it is concerning some of these that I venture, with your 
permission, to say a few words. In official correspondence with 
planters I am frequently asked for advice in the selection of 
cultures suitable to this part of India. This paper may, therefore^ 
be of some general service as a precis of my views on the subject. 
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The vegetable products for which there is a growing demand 
are India-rubber, textile fibres, tans, lubricating oils and fancy 
woods. There are also numerous other products which it is 
impossible to refer to in one paper. 

Rubber-yielding Plants. 

So pressing is the demand for good rubber at the present 
time that, while experts are exploring the world for further 
supplies, the chemists are actually trying to manufacture an 
artificial caoutchouc. If they should succeed in the latter attempt, 
rubber planting would, I suppose, become an unprofitable enter¬ 
prise. But it is unlikely that they will succeed to copy nature 
exactly. I should here mention that an aitificial product claiming 
to possess all the best properties of gutta-percha is now manufac- 
- tured in Germany, and is used lor insulating wires and cables. 
Then let us see, gentlemen, how we stand in regard to a possible 
rubber industry in Southern India. Of seveial rubber-producing 
plants on trial, the American trees stand out prominently in the 
estimation of the public. These are Hevea brazilienais , 
producing Para rubber, CusliUoa eluatica , the source of Central 
American or Panama rubber, and Muirihot Glaziooii , which yields 
Ceara rubber; here entered in the order of merit as regards 
the quality and value of their respective rubbers. But the 
prominence of these trees is due to their extensive use and 
productiveness in America, where they form part of the 
arborescent flora of the country, and we have still to learn, to a 
large extent, how far they may prove remunerative to the State 
and planter when cultivated as exotics in this country. 

This brings me to my own experiences of the three trees, and 
as far as their utility to Mysore is concerned, I am going to 
reverse the order of things by putting Ceara first and Para last. 
Within the past decade the Ceara tree has thriven amazingly, 
and has certainly come to stay in the country. It will flourish 
from the seaside to an elevation of at least 4,000 feet. Matured 
trees shed their seeds so abundantly that thousands of seedlings 
dan be picked up wherever a few trees abound. Nor i*« it an 
Unproductive tree, as it has so long been considered in this 
Country. Recent tapping experiments in the Lai Bagh have 
fcondusively proved that trees ranging in age from 8 to 14 years 
tee highly chargeu with latex, and that the latter flows freely 
When tapped at the correct season and in the proper place. 
During the dry season, when the tree is leafless, the large root 
limbs should be tapped; and after the rains the operation should 
be transferred to the trunk, which yields its milk sap freely 
throughout the cold season. These experiments have also proved 
that, as regards the productiveness of latex, no two trees are 
exactly alike. Between the two extremes of a copious discharge 
and hardly any discharge at all, we seem to possess every degree 
of productiveness, This peculiarity does not appear to be due to 



RUBBEUS AND MBRES 


477 


situation, exposure, or even the quality of the soil, in whole, as 
two trees growing together under the same conditions of soil, etc., 
were found to be wholly different in the amount of latex they 
contained. It seems to be rather a constitutional feature that 
some trees contain more laticiferous vessels than others. In 
view to ascertaining what quantity of rubber a mature tree will 
yield without being injured, a specimen has been tapped twice a 
week for the past three months, and the coagulated latex (it is 
not all pure rubber, as l shall explain later) now amounts to a 
trifle over 3lbs The experiment is going on, as the tree shows 
no sign of exhaustion, either constitutionally or in the flow of 
latex. Early dawn is much the best time of the day for tapping, 
and the operation should cease about 8 a. m. The quantity 
collected from each of these tappings has varied from half an 
oum e to two and a quarter ounces. 

What we have to do now is to raise nurseries of seedlings 
from the good trees and try to eliminate the bad ones. Being so 
hardy during long periods of drought, the Ceara tree would adapt 
itself readiJy to many of the scrub tracts at elevations ranging 
from 1,000 to 3,000 feet, with an annual rainfall of 25 to 40 
inches. We know, of course, that it grows vigorously at higher 
elevations where the rainfall is heavy. But there seems to be a 
doubt (although nothing is proved) if the outturn of rubber would 
be as plentiful and good under the latter conditions of growth. 
Personally I am in favoui of the maidan as the best location for a 
Oeara rubber industry on an extensive scale. This you will 
naturally think cannot be of much advantage to the planter, who 
is confined to the hulls. But m a large concern of this kind the 
planter, with his matured experience and larger capital, is bound 
to have a share sooner or later. It is now proved beyond a doubt 
that the Ceara tree is wholly adapted to the climate of Southern 
India. It is also being proved that as it approaches maturity 
some varieties of the tree are highly chaiged with latex, and £ 
may here state that the dry climate of the plains 16 all m favour 
of a pure rubber being easily prepared from the latter. American 
imports of the rubber into the United Kingdom are valued at a 
somewhat lower rate than similar products of Para and Gastiiloa. 
Bub with the improved methods of purifying the actual rubber by 
the extraction of hurtful ingredients, such as phosphates, reBin, 
and albuminous matter, the best tree of the future will be the one 
producing the largest quantity of pure rubber or caoutchouc. 
The latter is suspended m the latex fluid in the form of minute 
globules, and needs to be separated in much the B&me way that 
cream is separated from milk. An ideal preparation of pure 
rubber would be to drain the latex from the tree by means of a 
syphon into a kind of churn where the caoutchouc is separated fay 
centrifugal force. It follows from this that any rubber at once 
depreciates in value when it is allowed to coagulate with all its 
impurities as it is taken from the tree. This ball of rubber, for 
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instance, whioti was taken from a tree a few days ago, is full of 
hurtful ingredients rendering the whole masF subject to the growth 
of fungoid disease and putrefaction, results which are greatly 
aggravated in a damp climate. The old American remedy to 
prevent disease was sun diying and smoking. But that is only 
partially effective and does not purify the rubber. 

We now come to a brief review of Oastilloa eLnstica, which 
has also attained the reproductive stage in the Lai Bagh. In its 
cuLurable requirements this important tree seems to be inter¬ 
mediate between the Para and Ceara species, requiring neither 
the tropical humidity of the former nor the "open and comparatively 
diy conditions of the latter. It is, in fact, a tree for the coffee 
zone, as, no doubt, some of you have already discovered. 

Mr. C. 0. Weber, an expert, who has recently visited 
Castilloa, a plantation on the Isthmus of Colombia, writes 
thus:— 

“ All the reliable evidence seems to show that the trees 
grow badly in dense forests, and produce a poor yield of rubber 
when grown on open ground. They appear to prosper best when 
growing up together with other trees, so that the tiunk is always 
shaded, whilst the top of the tree, at least for a certain time 
during the day, receives the direct rays of the sun.” These 
are the conditions which I have also found most favourable 
to the growth of Castilloa at Bangalore. Our trees, which are 
about nine years old, have only been tapped very slightly in 
one or two places to see if the latex would run freely. It appears 
to be a characteristic of at least two varieties of the species 
that the latex does not run freely, but collects in beads and 
tears under the punctures. Local trees are apparently of this 
class. Mr. Weber further writes that in Mexico and Ecuador 
the latex fluid runs freely. Three distinct varieties are described 
by this authority, t.q., 0, eUietfoa alba, the richest variety, 
producing a thick creamy milk. 0. e nigra , yielding a thin fluid, 
and easily bled to death. 0. e. rubra, affording good rubber 
but deficient in quantity. These names (which indicate the 
colours white, black and red) have reference to the colours of the 
bark in the different varieties, there being no botanical difference. 
The first named is apparently tbe best tree to get hold of. The 
seed of Castilloa ripens here in May. But as yet we have only a 
limited quantity—3,000 seeds were sent out to planters this 
season. It loses its vitality in a few weeks if not sown, and I 
have not observed any self-sown seedlings under the trees, as 
happens in the case of Ceara. .But there will be no difficulty 
about propagation as the species increase in age and number. I 
only hope we possess the most productive variety. What has been 
said previously about cantrifugalisation applies with even greater 
force in the preparation of this valuable rubber, which readily 
blends itself to such treatment. There is a large percentage of 
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albumen in the latex, which if left for even a short period would 
cause fermentation in the solid product. 

Although I do not say positively that Castilloa would fail 
on the maidan, I certainly think it will have a better chance in 
comparatively open spaces throughout the coffee zone. Indeed 
it may become a good shade tree for coffee for all we know at 
present. 

Now we come to the last of the three American trees, e g.> 
Hevea braziliensic or Para Rubber. When pure, the latter is 
worth Rs. 4 a lb , and is admitted to hold the market at present. 
But under impioved methods of preparation it will soon be closely 
run in quality, and perhaps greatly exceeded in quantity, by 
the rubber which I have just reviewed. Anyhow, it is not likely 
to he of much practical use in the diier parts of India: therefore, 
we are justified in turning our attention to more hopeful 
subjects. The Para rubber tree is essentially tropical in its 
requirements, and needs a humid atmosphere such as is found 
in the Amazon Valley—its native habitat. Ceylon has started 
cultivation in a small way. But the only Eastern country which is 
likely to compete on fairly equal terms with Amercia is the 
Malay Peninsula and Archipelago. Along the West Coast of 
India, and in moist situations under the Ghauts there may be 
8pots where the climatic conditions are tolerably favourable. But 
careful experiment should be conducted before a large investment 
is made. At Bangalore the tree languishes and dies during the 
Jong dry season. Irrigation gives only temporary relief, as there 
is too little moisture in the first four months of the year. 

The Assam rubber tree (true India-rubber) Ficvb elastica, 
I have all along said will grow well in the coffee dislilcts, and 
the reason why it is not found there in quantity is possibly due 
to the difficulty of rapid propagation. But in any South Indian 
rubber plantation this useful tree should certainly find a place. 
It is said to be doing well in the Straits Settlements. 

Much nonsense has been written lately concerning a new 
rubber plant —Landolphia Tkalloni —found on the French Congo. 
I have little doubt, too, but some of the writing was done to 
influence the rubber trade, for good or otherwise. The latex 
of this little shrub, which is only half a foot high, is chiefly 
stored in the root. But this is not an exceptional discovery, as I 
have shown in this paper that the roots of the Ceara rubber 
tree are full of milk sap. So are the roots of several species. 
Scientific experts who are in the best position to judge are not of 
opinion that this latest discovery will influence the rubber 
market greatly. They rather expect that many similar discoveries 
may be jumped upon us during the next few years. The African 
genus Landolphia promises to be a large one, and doubtless all 
the species contain latex. We have one or two species on trial 
which grow well. But as climbing plants they are not, in my 
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opinion, very suitable for rubber farming in this country. Should 
we be driven to utilise climbers in preference to trees for our 
supply of rubber, which is improbable, the long established 
Cryptosteqia qrandiflora, a plant of Madagascar, offers a richer 
source of rubber, I believe, and it can be grown without trouble. 
It is known around Bangalore by the local name Mate widi 
umboo In concluding these details of my own experience with 
some rubber yielding plants you will gather, gentlemen, that 
I favour tbe selection of Ceara for the plateau of Mysore and 
Castilloa for the moiBter region of the hills Para may succeed 
in parts of tropical West India; but of that I am uncertain. 

Fibres and Sericulture. 

The fibre industry is passing into the practical stage, and 
seems to hinge, at present, on capital outlay and a good market. 
jPultivation, as I told you on a former occasion, is assured in this 
country, where there are fibre yielding plants suitable to almost 
every condition of soil and climate. The plants most suitable to 
the tea and coffee tracts are those producing Rhea hemp, 
Mauritius hemp, and perhap3 Manila hemp; while at the highest 
elevations ou the Western Ghauts, in somewhat sheltered positions, 
of course, an unlimited supply of New Zealand fl »x (Pfiormium 
tenacc ) and Bon Rhsa— i^Yilldnirnea integrifolia ) could be 
produced. 

Sericulture is also well worthy of trial in the drier districts. 
In connection with the latter industry the new JTapanese reels 
recently imported by Mr. Tata promise to increase the value of 
local silk by at least 50 per cent. A consignment of silk thus 
reeled ou Mr. Tata’s farm, has been valued by the Home brokers 
at Rs. 13 per lb., and is highly nraised for its excellent quality. 
Silk prepared by the native method is only worth Rs. 5 to Rs. 6 
per lb. What we really require for our Indian industries is the b^st 
class of machinery that can be procured. Even the few products 
which I have named require three distinct machines or apparatus. 
These are, firstly, a powerful engine with deeorticator, like Todd’s, 
(costing £600), to manipulate strong leathery leaves such ns afford 
the so-called aloe fibres, bowstring hemp and New Zealand flax. 
Also Death and Ell wood’s scraping wheels worked by Marshall’s 
portable engines. The latter appear to be exclusively used in 
Yucatan, where a single wheel can clean leaves at the rate of 20 
per minute. For further information on this point, I would refer 
yon to an interesting article which appears in the last issue of 
Planting Opinion. 

Secondly, a machine after the style of Faure’s, priced, l 
believe, at £100, to deal with the more delicate fibre of Ramie, 
Rhea, and possibly Manila hemp. Then we find that with proper 
reeling the value of silk is greatly enhanced. It is not, however, 
necessary that every grower of fibre Rhould possess a machine# 
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The one used by the South Indian Fibre Company is carried all 
over the country-side, just like a threshing machine at Home. 
It would be the same in dealing with silk, which is not a bulky 
article. One central dep6t for reeling should suffice for a large 
area. Although essentially a poor man’s industry, I see no 
reason, especially in times of planting depression like the present, 
why the planter should not have a mulberry patch and try his 
hand at sericulture. 

In Aesam, the Bengal Rhea Syndicate possesses a large area 
of cultivation, and it is highly prohable that Ramie and Rhea may 
do for the north of India what the aloes and hemps aie expected 
to do for the south. 

The common railway aloe, A gave americana , has risen to 
the expectations of the South Indian Fibre Company, whose best 
consignments have realised as much as £32 per ton of clean fibre. 
This only shows what a splendid opening there is in this country 
when Sisal and other first class fibres shall be established in 
quantity, and supplies assured to the brokers at Home. Another 
healthy sign is the increasing local demand for plants of Sisal and 
the Mauritius hemp. At the gardens we are booked for all that 
can be raised during the next two years—approximately a couple 
of lakhs. Fortunately our Sisal plants have commenced to pole and 
propagation from that source already amounts to about 18,000 
plants. 

There are in Mysore alone, as you well know, immense tracts 
of poor, out still comparatively good, land under scrub. Many of 
these tracts, situated near the railway, I should like to see taken 
np for the cultivation of fibre and Ceara rubber, of the success of 
which, if propei ly taken in hand, there can be no doubt whatever. 
At -present the two redeeming products on these lands are grass 
for cattle and the tanner’s shrub, Octbsia auricuUita, yielding 
tavgedu bark, the staple tan of the province. High prices are 
offered for the best tans, evidently because natural supplies are 
unequal to the requirements of the time. The pinch is being felt, 
for instance, at Cawnpore, where there are extensive leather and 
boot factories. The babul tree, which fuinshes the bark in that 
locality, is becoming exhausted, and to carry bark in bulk from 
distant parts of the country is too expensive. For this reason, 
and for its richness in tannic acid, the comparatively light pods 
of the Divi Divi tree command a high price and are eagerly sought 
for. Plantations of this useful tree should certainly be raised at 
elevations ranging from 1,00(1 to 3,500 feet, with a rainfall of 
30 to 70 inches. The Divi Divi is a very hardy and long-lived 
tree, which becomes more productive of pods (fruit, up to at least 
60 years of age. It needs an open situation with good drainage. 
I am now in a position to supply a large quantity of seed, should 
it be bespoken some months before the ripening season at the 
close of the hot season .—Madras Mail, 
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Working of State Forests in Russia. 

The Journal de tit. Pet&t'abourq of the loth May summarises 
a leport published by the Russian Ministry of Agriculture 
nnd Domains on the working of the State forests during 
1901. 

The gross revenue derived from this source is given as 
57,486,900 roubles or six millions sterling, of which 54,046,029 
roubles resulted from the sale of forest products, an increase 
of 384,258 roubles compared with the previous year. 

The forest lands under the general forestry administration 
on 1st January 1901, covered a total area of 237,927,789 dessia¬ 
tines (dessiatine = 2*7 acres), consisting of 12,520 different forests, 
an area which was augmented during the year by 921,960 
dessiatines, principally in Asiatic Russia. 

On the other hand, forests under the desmesnial forestry 
administration showed a total diminution of 256,614 dessiatines, 
the result of a revision of the forest boundaries. 

The net result shows that on the 1st January 1902 the 
forest lands placed under the jurisdiction of the general forestiy 
administration amounted in aiea to 238,593,155 dessiatines consist¬ 
ing of 12,562 forests. 


Paper Mills in British. India. 

The following particulars concerning paper mills in India 
have been received at the Board of Trade through the India 
Office:— 

There are eight paper mills in operation, three in the Bombay 
Presidency, four in Bengal and one at Lucknow. Out of the 
eight, two are private concerns in the Bombay Presidency. The 
capital invested, so far as information is obtainable, amounts to 
Rs, 73,20,000. Most of the white and blue foolscap and much 
of the blotting paper, notepaper and envelopes used in the 
Government offices is now obtained from the Indian mills. The 
total quantity of paper made in 1902 was nearly 47 million lbs., 
and its reported value Rs. 64,38,319. The mills employ 4,865 
persons. The capital employed has been trebled in 20 years, 
since 1883, and the production and number of persons employed 
have increased ahout six-fold. But in recent years there has 
been a depression in the paper making industry in Bengal, owing 
to the importation in large quantities of cheap paper made 
from wood pulp, which is of more attractive appearance, if less 
durable, than paper made from grass, gunnies, and rags in the 
Bengal mills. 
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Churchill and Sim’s ’Wood Circular. 


D tied otk August 1903 


East Indian Ilak —The deliveries duiing July have been 
only 970 loids as compaied with 1 bi3 loads in July hst year, 
mal ing the deliveries foi the past seven months 6 obi loads 
against 7 189 loads foi the same period of 1902 Ihe market 
m I oi ion h s shown some slight weakness duung the month the 
extieme pnceB cuirent being difficult to get foi aii)tl injr but 
fust class wood, and of tl at theie lb little 11 eie- is still no 
prospect of any lapid leturn to anything like a noun il supply 
ahead 

Rosewood —Easr India —Sizeable and really good logs are 
m denni d but mferioi wood is not wanted 

Svtinwood — East India—S izeable wood sound ani round, 
would realise good prices, but mfeuoi pieces are veiy unsaleable 

Ebony—Last India —hoi really good logs there is a fan 
demand 


FRIGE GURREM 

Indian teak, logs, pei load £10 to £18 Us 

„ „ planks „ £13 to £20 

Rosewood, per ton £8 to £11 

Satmwood, per & ft 6 d to 18<i 

Ebony, pei ton £8 to £11 
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Denny, Mott and Diokson, Limited. 

Wood Market Report. 
lei August 1903. 

Teak. —The landings in the docks in London daring July 
consisted of 1,357 loads of logs and 984 loads of planks and 
scantlings, or a total of 2,341 loads, as against 287 loads for the 
coiresponding month of last year. The deliveries into consumption 
were 759 loads of logs and 234 loads of planks and scantlings— 
together 993 loads, as against 1,541 loads for July 1902. 

The dock stocks at date analyse as follows:— 

5,580 loads of logs, os against 6,030 loads at the some date last year. 

3,738 „ planks, „ 3,386 „ „ „ 

— ,, blocks, ,i ,, I, ,, 

Total 9,318 loads ,, 9,416 loads ,, ,, ,, 

The above figures show a wholesome increase in the supply 
both of logs and planks. The demund for planks is increasingly 
restricted through the high price necessarily demanded by holders 
here. There is, however, a fair demand for logs owing rather 
to naval than to commercial shipbuilding requirements. The 
increasing importance of the South African and American demand 
for teak continues to conduce to making the Indian shippers 
masters of the position, and although the high level of price is 
strangling the teak trade in Europe, it is idle to expect shippers 
not to put their wood on the best market. There is, however, 
increasing signs that this market will no longer respond to higher 
values for planks, which, as explained in previous reports, are now 
being displaced by other woods for domestic construction, and 
even in rolling stock construction the substitution of steel for 
teak frames lias been greatly stimulated by the increased cost of 
teak planks. 

Business during July has presented little feature of note. 
The want of animation has been accentuated by the commencement 
of the holiday season ; and the f. o. b. values all round continue 
to be on so high a level that the chief aim of importers is to keep 
their forward stock commitments as small as may be compatible 
with the maintenance of their ordinary business. 
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market Bates for Produots. 

Tropical Agriculturist, 1st August 1903. 
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Oa Certain Important Forest Questions* 

By J. S. Gamble, F.R.S., C.I.E. 

The August number of the Forester has just come, and I 
hasten, as an old editor of the Magazine, to offer you and your 
colleagues my congratulations on the interesting papers I have 
found in it. 


Two of them, in particular, seem to require some remarks, and 
I hope you will allow me to give my opinion on certain of the 
questions raised in them. To some of the others I may refer 
separately, but the two papers referred to—the two first in the 
number—refer to questions of the highest importance to the 
welfare of the Department, and I think it best to send you what I 
have to say as quickly as possible. 


The second paper contains Colonel Pearson’s interesting 
reminiscences, which, I feel sure, all your readers will hope he 
will continue. Among old pioneers of the Department were several 
whose names and work might get lost sight of if nothing is done 
to recall them to memory. The Highlands of Central India ” 
was, and is still, a classic work on Indian jungle life and Indian 
sport : it also contains much information about the beginnings 
of forest woikinthe Central Provinces, but its author was too 
modest to say much about himself. Colonel Pearson has therefore 
done well to tell us something about Captain Forsyth, and I hope 
thaj: he may be induced to tell us more. I have been greatly 
pleased to find that he has* recalled to notice Major Donglas, for he 
was the first Divisional Officer I served under, m the Tbarrawaddy 
Division in Burma, and I had already known him because when I 
was at Nancy he came there when on furlough and spent some 
time with us both iu the lecture-room and on tour in the 
forest. He was one of the best of chiefs and most lovable of 
men, and the picture of him which I still possess I value 
highly. He was “ a fish out of water ” in Burma; accustomed 
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to Hindustani peoples and Central Indian jungle tribes, he 
did not take very kindly to Burma ways, lie was far more 
interested in such work ns he had been doing in the Central 
Provinces and Berar —the selection and demarcation of reserves, 
their opening out by roo Is and paths, their pioteotion from fire, 
and the supply of material to villagers—than in the timber works of 
Burma—the operations of girdling and extraction and the collec¬ 
tion of a large revenue. His move to Burma affected his health 
and energy, and when, too late, he was transferred to the Punjab, 
it was only to die without having the chance of becoming a 
Conservator. I hope Colonel Pearson will tell us more about him 
and of other similar pioneers of Indian Forest Administration. 
And here, Mr. Editor, may I suggest to you the compilation, say, 
for those officers who served in the Department dunng the 19th 
century, of a list, with brief biographical notes oil those who are 
no more. 

I am glad that he noticed the great services which the late 
Sir Bichard Temple rendered to the establishment of forest 
conservancy, and as one who on seveial occasions accompanied 
Sir Richard on his tours in the Daijeeling hills, I can say that 
Lower Bengal forestry at any rate bad no better fiiend, unless 
perhaps it was Sir Eicbaid’s predecessor Sir George Campbell, or 
his successor Sir Ashley Eden, for all three took the greatest 
interest in the welfare of the Department, and all three I am sure 
held strongly the opinion that its officers should be scientific men. 

The point in Colonel Pearson’s most interesting paper which 
has most particularly drawn my attention is where he says : “ The 
use of the term * Conservator’ was also delibeiately adopted by 
Government, as indicating more sti ictly the first duty of the 
Forest Department. Then, as now, there was a disposition in 
some quarters to insist on its being a revenue-pioducmg depart¬ 
ment, an idea which, if carried out, would necessarily end in 
forest destruction.” This is a most important remaik and one 
which cannot too strongly be kept m mind, for, if I mistake not, 
the. tendency of the policy followed by some of Colonel Peaison’s 
successors has been to make the Department in the fiist place a 
“ i evenue ” one and to some extent to relegate conservancy and 
improvement to the backgiound, especially in some Piovmces 
ami mosd; notably in Burma, hi my opinion, and I believe I 
am not alone in the opinion, making the collection of a large 
mu pins revenue the chief aim of a Forest Department is a 
dangeious policy in several ways, and especially as it may so 
very easily lead to over-cutting, to the neglect of woiks of 
impiovement, to a falling off in the quality of the staff and 
in the inteiest taken m their work by both officers and 
subordinates, and to the gradual replacement of forest conser¬ 
vancy by forest ‘‘destruction” or at any rate “deterioration.” 
lu a i.eceni paper read before the lioyal Colonial Institute 
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I said : “ I believe it to be a wrong policy to gauge the woik 
of such a department and of its individual officers, as is only too 
often done, by the amount of their financial suiplus. It is for 
the Government to decide wlmt, and how much, produce is to be 
given free, but the consequent reduction of levenue ought not to 
be made the reason for the reduction of staff, a cuitailment of 
work and a consequent loss of efficiency. Forest conservancy 
has a higher aim than that of merely giving so much levenue, 
ar>d it is a mistake to encourage officeis to risk over-cutting their 
forests in older to please the financial authorities. We have 
sometimes been made to undeistand that if vie lequiie a hetter 
staff and moie expendituie on important works of adinini&ti.ition 
anti improvement, we must fiist show that they will pay, and 
for my part I believe this principle to be wrong.*’ 

Having drawn attention to Colonel Peaison’s opinions and 
explained my full concuirence in them, I should like to turn to 
the first paper in your August number, in which another former 
Inspector-General of Forests, Sir D Biandis, adds to an 
appreciation of the services of the late Impecter-Geneial Air. 
Hill, whose recent sad death I and all his friends have been so 
sorry for, a few lemark^ all of which I am not quite sure Mr. Hill 
himself would have fully appioved. Sir D. Bi and is says: ‘‘The 
forests of Lower Burma had, since 18jfi, been woiked on a 
well-considered plan, and had ever since that time yielded a 
steadily increasing annual crop of teak timber and of revenue. 
Now, since the annexation of Upper Burma, the net annual 
revenue produced by the Burma forests equals the net forest 
revenue of all other Piovinees taken together. It stands to 
reason that service in Burma must be regaided as a necessary 
preparation for employment in the highest appointments.” Here 
we have an indication of an opinion which seems to differ 
consideiably fiom that of Colonel Pearson. I believe I am light in 
thinking that, at the present time, foie&t management m Buiina 
is too much subordinated to the production of revenue. The 
selection, demaication and settlement of permanent leseives, a 
work which elsewhere is completed or nearly so, ib still very much 
behindhand in Burma. Fire protection, as we know from the 
correspondence that has gone on in the India a Funster for 
several years, is in a back wax d condition, many officers expi easing 
openly their disbelief in its utility. Of roads, not meiely for 
export, but for inspection and forest protection, there art* practi¬ 
cally none; houses for the staff have hardly been started j and 
the only woiks of importance that have been carried out, if I am 
not misinformed by the reports I have lead, aie the dealing of 
streams to improve them as waterways for timber floating, a vciy 
important work no doubt, but all the more useful it supplemented 
by good roads rendering access to the forests easy and simple, t 
see too, from your pages, that no good plans of campaign have 
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been organized to deal with the critical period which will come 
when the bamboos flower. Excellent woik m taungya plantation 
has been done; but what woiks have been done in those 
reserves where taungyas are not cut and wheie the constant 
extraction of only teak ?mt.s t be impoverishing the capital of the 
forest and encouraging less valuable species? In a recent number 
of the French forest magazine, the Revue des, Faux et Forets , 
was published an extract from a report by the Fiench Consul at 
Rangoon dealing with the teak trade. He says: “ The remarkable 
deciease in the export trade in teak wood, and especially to 
England, is attributed to the small amount airiving in Rangoon 
and also to a notable falling off in the quality of the wood, timber 
suited to Euiopean requiiements airiving in lesH and less amount 
each year. The total imports of teak wood into Europe during 
1901-02 fell nearly 40 percent, while the consumption only 
decreased 15 per cent. England seems to be losing its monopoly.” 
How far the Consul’s statements are accurate I have no 
means of ascertaining, but it rather looks as if, in the desire for 
revenue, the quantity cut for some years back has been greater 
than it ought to have been, so that the reaction is now beginning 
to be felt. I cannot say that I regret it, but I think that if the 
Buima officers could have their energies diverted for a time 
from the necessities of making large surpluses and could devote 
them to the consolidation and improvement of the estate, it would 
be a good thing in the end and give the new stock a little time 
to grow. I expect that in most Provinces the story is the 
same, in a greater or less degree, though I think that, of late years, 
there has been an improvement elsewhere than in Burma, and 
most of all in those presidencies where forest matters are not so 
directly governed by the Inspector-Q-eneral’s advice as they are 
in the north and where service in Burma is not “ a necessary 
preparation for higher and moie responsible positions.” * 

That arrangement of sending officers to Burma to qualify 
for promotion is, to my mind, a mistake. The opinion of a 
really good officer will always be of value, whether he has actually 
served in the locality or not, and just as a good officer was wasted 
when my old chief Major Douglas was transferred to Burma, so 
work in two Provinces may be retarded by sending a man from 
one which he knows thoroughly to another of which he knows 

♦Whilst printing our correspondents article in ea-tenso w e would wi&h 
to disassociate ourselves from some of the opinions expressed thei4in, for 
which the writer is solely responsible. We trust tliat those Officers who 
have been, w e feel sure through madv ertence, to some extent unfairly 
criticised, and those Provinces m which the progress of Forestry, owing to 
an evidently nnporfect knowledge of the true state of affairb at the present 
tune, lias lieen adversely commented upon vs ill find defenders. We shall 
thus be able to satisfy our distinguished correspondent, whose evidently 
keen and laudable interest in the welfare of the Service he &o worthily 
adorned we all applaud, that Ins fears on the score of the quality and 
quantity ol ou progress since he left us are groundless.—llow, Ei>. 
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very little. Then, too, there is the certainty that if not eventually 
given the promotion he has been sent to qualify for, he will e\er 
after have a giievance. I think th.it I am just in saying that 
it is not to Buima that an officer would go to see the best systems 
of demarcation and settlement, the best fire piotection, the best 
working-plans, the best communications, the best system of 
housing the suboidinute staff, the best planting work, and the 
best arrangements for the extiaction of timber. To leally qualify, 
an embryo Inspector-General should see something of all 
Provinces, and that is manifestly impossible. 

I should now like to say something on the “ Botany ” ques¬ 
tion. Apparently our old Inspector-General has persuaded 
himself time “ shikar ”• is the real special subject i.hat Forest 
Officers should study. I may be wrong, but I do not think that 
this was always his opiniou. There are plenty of officers who 
would be glad, I expect, if the Government took the same view, 
though it is hardly likely to, and nowadays few Foiest Officets 
can get any time for shikar, for there are too many reports to be 
written and every moment available for out-of-doors has to be 
devoted to inspection, which usually means the companionship 
of quite a large following and the consequent absence of any 
chance of game. Those officers who do much shikar generally 
take, I think, an occasional holiday for the purpose, and a good 
thing too; but shikar and inspection are, I maintain, incom¬ 
patible, for either you see the game and fail to remark what is 
doing among the trees or you see the trees and the game gets 
away. Sir Dietrich says that “ many English botanists” hold the 
opinion that a good botanist must necessarily be a good Forester. 
I should like to know on what grounds he makes that statement, 
for though I have myself a considerable acquaintance among 
English botanists, I know of none who have, or were likely to 
have, said any such thing. 

What some botanist may have said is that, cideria paribus, 
the officer that is at home in the forests knows the trees that he 
has to deal with or can easily find out about them, knows their 
value economically and sylv culturally and so on, is likely to be a 
better man than one who does not. Sir George King, as an 
instance, said in his address to Section K at the meeting of the 
British Association at Dover in 1899 : “To most people who give 
even casual attention to the matter, it appears fitting that the 
possession of a knowledge and liking for Botany should form a 
strong characteristic of officers whose main duties are to be in the 
forests.” 

* The writer would seem to have misread the article in question. Sir 
Dietrich says (on p 312): “Doth love of sport and devotion to Botany and 
Entomology are most useful helps, but they are not Foreatiy” The italics are 
aura— Hon. Ed. 
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I well remember the secret feeling of despair which 1 had 
When, in 1872, I was sent to work in a region of many trees very 
little known. There were no " Fotest Flora*,” no “ Floia of British 
India,” no limits with native and scientific names, and except one 
or two kinds nobody knew which trees had good timbeis which 
worthless ones, what kinds were useful for building, which for 
fuel, what for valuable minor pioducts and so on. 

I found some small acquaintance with Botany and some 
capacity of studying such books as theie weie a great help, and it 
always beats me to imagine how men who really love the study of 
sylviculture can get on without lather more peisonal knowledge of 
the tieea concerned than is gi\en by a mere knowledge of the 
name and often not even of that. If he is to be leally useful a 
Forest Officer has not only to know bis tiees, to understand their 
value and their physiology and how to make the most of their 
products, but he has to be also more or less a zoologist, a geologist, 
etc. It will be a bad day for the Department when it gets to be 
supposed that an officer need know none of these thmgs, when 
he loses the prestige of being a scientific man and,appears openly 
as only an official timber merchant with a dash of the policeman. 
Then theie will be no need for P’orest Officers, Burma-trained or 
otherwise, as Inspector-General or even as Conseivator; a few 
junior Civilians will do as well; forest schools to teach useless 
subjects will be unnecessary, and the fabric of which most of us, 
and I feel sure, more than any, Sir D. Brandis himself, are proud, 
will crumble away. No! Isay it emphatically if the Indian 
Forest Depaitment is to preserve its prestige, it must be a 
scientific department and its officers must be capable of advising 
on all subjects connected with tiees and forests and their 
treatment 

To think that the old Forester who, as he himself tells ns, 
had the chief woik in starting the Depaitment, can imagine that 
the solution of "the problems of syhioulture and of forest 
management in a piaetical manner ” can be effected without a 
good acquaintance with the individual species which make up the 
forest is a stiange thing, and for my part I hope that the author¬ 
ities will not take his opinion too seriously. The fact is, I 
expect, that he and others have a wrong idea in their minds in 
talking about "Botanists” or "Entomologists” or what not. 
They imagine such people to be those who think of and do 
nothing el&e; they have in their mind’s eye the man with the 
collecting tin, only interested in the search for rare plants, or 
the man with the butterfly net and collecting tubes, or him with a 
hammer and chisel and a bag of rocks ; but those are not the kind 
of persons that we necessarily want or that we need think of. The 
botanist or other " ist ” that I should think of would be the one who 
keeps up his Forest School teaching in after times, who if he met 
with a tree he does not know can successfully use a *• Flora ” and 
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with it find out what use it is and how it is to be treated, who 
understands well the main principles of plant physiology. who if 
he comes across an insect doing damage knows how to go to woik 
to find out what iL is, and so ascertain what is known of the means 
of preventing its damages* and so on. A few men who aie 
specialists me doubtless useful in the staff of a Foiest Ser\lce^but 
it is not specialists that are required, but that all officers should 
know sufficient to be able to use their powers of observation with 
advantage, and to the benefit of their work. An officer who caies 
only for new plants, a new insect, a rare mineral or a pretty 
photograph is not likely to be in the first rank as a sylviculturisfc, 
any more than the one who is only interested in shikar or in 
polo or in lawn tennis or in billiards ; but in a general way they 
are all useful things, and so far as the present mania for 
reports and conespondence allows, every officer should, J think, 
have a private study in addition to his work, if only as something 
to fall back upon when at last his pension time arrives and he 
takes his place among the unemployed at Home. Thepriiate 
interests make life in India much more endurable, and when 
these interests are of a kind to be useful in the officer’s own 
work, it is all the better. I can, myself, call to mind the names 
of many of my contemporaries who had useful hobbies, and I can 
also call to mind many who were good all round with a sufficient 
knowledge of most of the necessary subjects and capability of 
using that knowledge. Careless writing, like that of Sir D. 
Brandis, is only harmful and dangerous, and, as I have befoie 
remarked, I only hope that the authorities at the India Office and 
at the Supreme Government in India will not attach too much 
importance to it, and indeed, 1 may add that I hope that it 
will not make the young men now in training at Cooper’s Hill or 
Dehra Dun think that they can dispense with the study of 
scientific subjects which they are expected to pass in, and on a 
knowledge of which their careers in India will so largely depend. 
Shikar is an excellent amusement and is often a necessity, as the 
poorest shot knows well, for there may easily be cases where his 
dinner depends on his success j but it is not the only pursuit, or 
even the best pursuit, which will induce a man to “ make the 
forest his home ” and learn to understand it, to observe all that 
is going on, to device improvements in administration, and when 
he leaves it finally to feel that it is in a better condition m every 
respect than when he assumed its charge. Every officer in the 

* Mr. (Jam ble neglects to inform ns how the Forest Officer is to attain this 
enviable position m the total absence ot Indian works on this snbjtct. lie 
himself tells us that he felt a feeling akin to despair m 1872 when be went to 
work in a region lull of unknown trees. To the work of specialists, amongst 
whom be bolds a place m the foremost rank, the Department owes the excellent 
“ Floras ” now in existence, and to the work of entomological specialists, and 
these will have to be found m the ranks of the Service itself, will the 
Department have to look if it is to be placed in a similar position with regard 
to a working knowledge ot its insect toes — Hon. Ed. 
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Service is called upon at some time or another to prepare 
working-plans. He has to begin with a description of the locality 
and bring in his knowledge of meteorology, geology and the 
composition and value of different soils. He has to go on to 
describe the forest growth and the idiosyncracies of the different 
species composing the forest as regards light, heat, climate and 
soil. He has to study the field agriculture of the surrounding 
district and the mutual relations between it and the forest. He 
has to desciibe and. if possible, map the boundaries, outer and 
inner, and apply to the subject his knowledge of surveying and 
geography. He has to study the legal position of the area and 
has often difficult questions to deal with in special systems of 
revenue settlement peculiar to the place. He has to describe 
carefully and carefully classify the forest crop on the various parts 
of his area, study its component kinds and their sylvicultural 
requirements, notice the various kinds of produce that it yields, 
capable of utilization for timber, fuel, minor wood industries, 
extracts for tanning, dyeing, medicine and other purposes; report 
on the injuries to which the crop is liable: fire, frost, climbers 
and parasites, grazing, insects, fungi and what not, with the best 
way to meet them. Then he has to describe the roads and 
rivers and other woiks of engineering met with cr required, 
the markets for produce, and their positions and wants and the 
methods of extraction of material. 

And when he has gone into all these questions, requiring not 
perhaps high special scientific knowledge, but a sound training 
in some substantial part, at any rate, of many subjects of both 
pure and applied science, he has to prepare his plan of working 
which is to last for many years and provide for the yearly utiliza¬ 
tion on the interest on the capital stock and the progressive 
improvement of the capital. Can it be said that all this (my 
description of subjects is taken from the Government authorized 
text-book on the ** Preparation of Forest Working Plans for 
India can be done by a practical man without regular training 
and without a proper knowledge oi Botany and allied sciences ? I 
feel sure that most impartial people will say no! As a final remark, 
I may suggest to such of your reaoers as are still sceptical, the 
study of the article “ Forestry in America, ** by H J., the 
commencement of which appears in your August number at 
page ‘323. If that does not convince him that Forestry, itself, 
I maintain, a scientific subject, cannot do without the aid of 
Botany and other allied sciences, I do not know what will. Indian 
Forestry, as Colonel Pearson says, must be something more than 
the mere collection of revenue if it is to maintain the position it 
has in India and the prestige it enjoys outside Indian limits. 
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The Training of Forest Officers. 

Our readers will have perused with, interest an article on the 
training of Forest Officers from the pen of Colonel Pearson- an 
article which the Service will be proud of, since it proves the keen 
interest which its senior retired officers maintain in its efficiency, 
prosperity and well-being. We are happy to think that as long 
as those who have so brilliantly distinguished themselves whilst 
serving on the active rolls continue to evince, this keenness in our 
welfare we are not likely to deteriorate. There can be little doubt 
that the expression of their opinions on this important question 
of professional education, both by those on the retired and those 
on the active lists, would be of considerable value at this juncture, 
seeing that the Service is practically face to face with another 
threatened change in the training of its recruits. Colonel Pearson 
invites discussion, and his article affords plenty of food for 
serious thought and grounds for argument both for and against his 
propositions. 

We have already advocated in the pages of this Magazine 
what we consider the ideal plan, the plan which we, as a Service 
and as the only trained Foresters in the Empire, know to be the 
true solution of the difficulty which may shortly have to be faced, 
our suggestion being the formation of an Imperial Forestry College 
and the training in England of English Foresters for service both 
at Home and throughout our dependencies. This is an urgent 
need of the Empire. We have suggested that, in the event of the 
Royal Indian Engineering College being closed as an Indian 
P. W. D. training ground, Cooper’s Hill, owing to its many 
advantages for the purpose in view, should become the head¬ 
quarters of the Forestry College. 

But whilst thus advocating the question of the maintenance 
of and the imperialization of the College, whether for the 
teaching of Forestry or—for the suggestion appears to be an 
equally sound one—for the training of both Forest and Engineering 
students for service in the Empire as a whole, as we have recently 
seen proposed in the columns of the Fioneer , it will be well that 
we should not lose sight of the other ways of dealing with, the 
question—that we should not, in fact, place all oar money upon the 
one horse, only to find that it gets * left ’ and remains behind in 
company with the starting machine and its operator. We would 
wish therefore to consider here Colonel Pearson’s proposition or 
suggestion of a return to the old system of training, a return to the 
Forest colleges of the Continent. This question, as in the case of 
the others, should, we think, be looked at in all its bearings and be 
thrashed out on its merits. We are aware that many of our best 
scientists have in the days of their youth studied in the lecture 
halls and worked in the laboratories of the great Herman specialists. 
We know that to-day many English students go to these German 
science schools for that thorough grounding m their subject which 
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the sapineness of our own nation in such matters precludes their 
obtaining at Home. And we ask, “ Are they not justified in so 
going?” Whilst the hallmark ‘‘Made in Germany’* is often 
synonymous in the commercial world with the cheap and nasty, that 
same hallmark in the scientific world has long been acknowledged 
as being very much the reverse. And though made in Germany 
the Englishman does not remain there. Owing to some constitu¬ 
tional deficiencies he apparently usually requires more to eat than 
his German confrere, and therefore has to seek out spots in his own 
Empire where his pay will be more commensurate with his grosser 
appetite. It follows that the man himself and the Empire both 
benefit. It may be granted that this is not as it should be; 
bub until we, as a nation, place the telescope at our seeing eye 
the true position of affairs will not be perceived We are here 
concerned with facing realities, not the might he’s. We think 
therefore that this question of a return to the Continent should 
not be approached in a spirit of carping criticism, but rather 
that it should be discussed in all its bearings in as judicial a 
frame of mind as any of the other proposals suv U tapis , since 
our first thought must be the well-being of the Service, and 
that well-being is entirely dependent and wrapped up in the 
kind of men recruited and the thoroughness of their Home 
training. That we all admit. 

We are, however, of opinion that a return to a Continental 
college, should it become necessary, would require a modification 
of the old arrangements. The students during their stay at the 
college should, whilst getting the best of the Continental training, 
at the same time in some way be shown how the principles they are 
being taught bear upon Indian Forestry, be taught something about 
Indian trees, how to apply to Indian conditions what they have 
learnt in the European schools, etc., and that information would be 
required to be given at first hand week by week in the lecture-room 
as well as in the forest. As in the old days, there should be a 
Chief, of the rank of a retired Inspector-General, who would still 
be required to exercise a general supervision over the students' 
work, to perhaps accompany them on some of their more important 
tours, and to be the responsible officer to represent the India Office 
with the Continental college authorities; but we venture to think 
that something more than this Chief in necessary. With a couple 
of dozen students, which the numbers of the three years would 
total up to, it would be quite impossible for the Chief to cope 
with the necessary lectures, nor indeed would it be compatible with 
his position as the representative of the India Office that he 
should undertake such duties. 

For the special Indian lectures at least two men would be 
required, and we woald suggest that such men could be best 
found in, and taken from, the ranks of active members in the 
Service itself. Keen men and good men would be required to 
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fill such posts, as on them would almost entirely depend the 
efficiency of the lecruits coming out; but theie would be no 
difficulty in obtaining them. In fact we surmise that the difficulty 
would rather be the other way, when it became only too apparent 
that the numbers to select from were only too numerous. These 
two officers would remain in residence at the college and should 
be made entirely responsible for the discipline of the students 
and for the manner in which they woiked, etc The details of 
fixing the hours of the Indian lectures would be a matter of simple 
arrangement with the college authorities. Under some such 
plan the senior officer in residence would hold much the same 
position as regards authority and discipline as is held by Dr. 
Schlich at Cooper’s Hill, the Chief occupying one analogous 
to that of the President of Cooper’s Hill. The introduction of 
this scheme would have several advantages. The men deputed 
would themselves greatly benefit by such a deputation and 
through them the Department The fact of there being such 
posts available would form an additional incentive to the hard 
and keen workers, men who now look in vain for any stray 
plums on the Forest Tree,—that Tiee of the many branches 
immortalised by a former Inspector-General. For although 
the Department knows how to grow trees, it certainly does not 
seem to be able to make this particular one bear mnch frnit, or 
is it that the foliage is so thick and dense in the lower portions 
that the twigs wither, die and drop off in their efforts to push up 
higher and see whether it does produce an odd plum or two ? 
But the great advantage would, we think, lie in the fact that the 
Forest students would have as their Indian lecturers men straight 
from Departmental work and absolutely au courant with the 
changes that were taking place. The dictum Tempora muiamtur 
nos et mutamur in illie is very true, even in the unchanging East, 
and perhaps nowhere more so than in the Forest Service in 
India. One has only to compare the progress made in the last 
decade with that of a decade before to become aware of this 
almost self-evident fact. As this progress is likely to be equally 
rapid in the future, we consider that the two lecturers on the 
Indian portion of the curriculum should be kept equally 
progressive. 

We feel sure that in thus writing we shall not he considered 
to be in any way reflecting upon the present training of the 
Departmental recruii 8. We have already considered that Bubject 
and we would wish to fee the present college and method of 
teaching put on an even wider basis. We are here dealing with the 
Bubject from one of the other points of view. In the event of the 
students going to a Continential college, the teaching posts avail¬ 
able could only he taken by more junior men, and these could 
only be successfully looked for in the active service lists. 
We feel suie that our meaning will be clearly i n leretood and 
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that with us all 8alua populi auprema lex , the Service taking 
the place of populi. 

With regaid to the selection of the officers to be deputed, we 
would suggest that the senior should have from 18—20 yeais’ 
seivice, m fact be a budding Conservator, whilst the second 
should be sufficiently his junior to avoid there being any question 
as to the authority of the senior, i.e., he might be chosen from 
15-year service men The officers so selected would be seconded, 
and their deputation might be for a period of three years 
conesponding to the length of time passed at the college by the 
students. This would reduce to a minimum the chances of a 
man getting stale and would biing in a succession of men fresh 
from actual work in the field. 

We throw this out as a suggestion. Others will peih&ps have 
better oneB to make, and we trust they will give the Seivice the 
benefit of their ideas upon the subject Theie is one point npon 
which, we think, too much stress cannot be laid and npon which in 
all probability most agiee. The Forestei to be really efficiently 
trained requires special courses of lectuies m the vai ious branches 
he has to study, and these he cannot obtain except at a Foiest 
College proprement dit. 


Notes on Indian Trees, II-Notes on Hopea odorata- 

By D. H, Allen, Forest Ranget'. 

Hopea odoraia, Roxb. Vern. Tkingan, Burma. 

A laege evergreen tree sometimes attaining a girth of over 
12 feet. 

Bark dark brown with deep longitudinal furrows, about half 
inch thick 5 the younger shoots are of a greyish colour. The 
leaves in some specimens are oblong, inclined to be lanceolate, in 
ethers ovate; young leaves puberous, becoming glabrous as they 
get old. 

The flowers are small, white and very fragrant, growing on 
very short stems. The fruitj a nut, is attached to a calyx with two 
long and three short lobes. This description agrees with that 
given in Kurz u Forest Flora.” 

The flowers appear in Mareh and continue till April. The 
fruit appears in May and June, 

It grows mixed with other speeies in the tropical forests of 
Lower Burma and is also found in the Pymmana district In 
Mergui and Tavoy it is plentiful. It grows up to an elevation of 
about 1,000 ft. 
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The colour of the timber varies from yellow to brown. The 
timber is hard, heavy, close and even-grained. It is said by the 
timber traders of Mergui that trees with narrow leaves have 
harder and better timber than the trees with rather broader 
leaves. The specimens of the former kind are said to grow chiefly 
in valleys and small hills, the latter on low-lymg land and along the 
edges of the larger streams. The wood is very durable. It is 
used in Mergni chiefly for boat building; boats built of thingan 
are said to last longer than boats built from any other timber 
found in Mergui. Although attacked by Teredo vavalia it is less 
susceptible to their attacks than the other timbers known here, 
except perhaps Fagrcect fragrans . 

While on the subject of boat building it may be of interest 
to mention the way the people here preserve their boats from the 
attacks of Teredo navnlia. Once every month or so the boats are 
taken out of the water and raised off the ground by placing two 
logs or anything else that may be suitable under the two ends 
of the boat. A lighted torch made of split bamboo is then held 
and moved about under the boat till all the water that the wood 
has absorbed evaporates; this burning operation lasts about two 
hours; the boat is then well smeared with earth oil and allowed 
to stand for about six hours. 

Thingan boats treated in this way are said to last for 25 
years. 

Thingan is also very good for house building, the timber in 
houses fifty years old showing no signs of decay. In Mergui it is 
seldom used for this purpose because a duty of Rs. 15 per ton is 
charged on it, and many cheaper timbers being available the 
people prefer to use these. The timber is also used for roof 
shingles, cartwheels and furniture. It makes almost as good 
shingles as teak. The Burma Bailway has been supplied with a 
large quantity. The tree yields a yellow resin, which is some¬ 
times used in varnish. Burmana use it in painting pictures. It 
is ground into a fine powder when dry and mixed with the paint j 
it is said that pictures painted with paint in which thingan 
resin has been mixed keep their colour much longer than they 
would otherwise. It is also mixed with ink for the same reason. 
The resin is also used for caulking boats; for this purpose it is 
said to be better than Pwenyet, the product of the dammer bee. 
It is not largely used for any of the above mentioned purposes, as 
the systematic tapping of thingan trees is not allowed. 

The local price of round timber is Rs 40 per ton; sawn timber 
is sold at Rs. 60. From 300 to 500 logs could be exported 
annually from here if the timber could be worked out. 

It is, however, very hard to get contractors to work out timber 
in these farts, elephants being very scarce and the use of buffaloes 
for dragging being unknown. 
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Forestry in America* 

By H J. 

(Concluded from page 4,50) 

Tn chapter XX. Dr. Fernow devotes nearly fifty pages to the 
** Principles and Methods of Forest Policy/' 

After summarising the principal contents of the previous 
chapters, the necessity for, and the justification of, the State’s inter¬ 
ference in forest matters are laid down. The providential functions 
of the State, as guarding the interests of the future, are peiformed 
by direct contiol, that is, by ownership, and management by its 
own agents j by restrictive measures, exercising police functions; 
and thirdly by education. 

The first College of Forestry was instituted by the State of 
New York, 1898, and is administered by Cornell University. 
Amo^g the most efficient means of education are experiment 
stations: the State alone can afford to conduct extensive 
investigations that must be continued for scores of years 
under systematic organization, and such experiment stations 
are obviously best utilized when worked in connection with educa¬ 
tional institutions. A still more far-reaching influence, also of an 
educational character, is properly exercised by the State in 
securing and publishing statistical information . 

These statistics would refer first of all to the UBe made of 
the soil. 

All culturable soil should be devoted to systematic food 
production and the absolute forest soils to systematic wood pro¬ 
duction : certain forests too exercise a potent influence on cultural 
conditions, so that topographical location and its relation to the 
hydrography of the country are important to know. 

To get an idea of the amount and value, present and future, 
of our forest resources we must know the composition, consistence, 
constitution and condition of the forests, and especially the con¬ 
ditions and stages of development of the young crop. The 
commercial side too is important, though a statistical investigation 
of market conditions or of the requirements of wood-consuming 
industries offers no great difficulty. Lastly, the methods of forest 
management as well as the condition of the resource call for 
statistical inquiry. 

The Federal Government of the United States has lately 
inaugurated through the Forestry Bureau a system for the en¬ 
couragement of oigauized forestry, which consists m giving private 
owners specific advice as to the management of their forests; the 
Government bearing the greater part of the expense of these 
working-plans 
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A discussion of the principles of the State’s taxation of forest 
propeities, of export duties, and of the State’s responsibility with 
regard to protection against forest fires and other injuries, and 
finally, a discussion of the right of tlieJState to’ interfeie^in the 
management or mismanagement of private forest properties closes 
the chapter. 

Chapter X is devoted to the forest policies of foreign'*nations l 
and shows an intimate acquaintance, both professional and 
administrative, with the forest policies of all the principal forest 
growing countries. 

The past history and the present stnte" v of forestry 'of 
the following countries is given at some length, though in a 
condensed but interesting form:—France, India, the British 
Colonies, Russia, Austria, Italy, Switzerland, Sweden and Norway, 
and lastly G-ermany, to which country thirty pages descriptive of 
Q-erman forests and their management are devoted. 

Chapter XI relates to the forest conditions of the United 
States. The actual area under forest is given roughly as 500 
million acres, but this area has for the most part already been 
worked over and the marketable timber of the better kinds extract- 
ed. The productive forest area is about 26 per cent, of the whole 
oountry. 

The Federal Government started forest reservation so lately 
as 1891, and has now reserved some 60 million acres, which how¬ 
ever includes a good deal of scrub jungle, grazing land and desert, 
and even so only amounts to a little over one per cent, of the 
public domain. 

The State of New York owns near 1£ million acres with the 
avowed purpose of increasing the acreage of State forests, but the 
majority of the States have not yet begun to acquire State forests. 
In 1880, there were 200 million acres in the hands of private 
owners, mostly agriculturists, but much of this area has since 
passed into the hands of wood-working companies. 

Of late years a tendency has developed in the timber trade, 
as in other industries, to consolidate forest properties, and to form 
trusts, which now own some millions of acres of forest land. 
Such trusts, controlling large areas under uniform and continuous 
policy, may prove, next to Governments, the best agencies for 
practising forestry properly organized for continuous business. 

Of the 500 species of tree growth in the American forests 
not more than 100 are useful, Tbe most important are the 
conifers, commercially called “ soft-woods ” to distinguish them 
from the broad-leaved species or “ hard-woods.” 

In order of importance the chief kinds are:—White pine. 
Spruce and Fir, Hemlock, Long leaf pine, Short leaf and 
Loblolly pine. Among the hard-woods, the oaks are the most 
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important, followed by the ashes, hickories, maples, the tulip tree, 
chestnut and other kinds. 

The principal supplies of timber are in the white pine 
forests of the Lake States, and the yellow pine forests of the Gulf 
and South Atlantic States. 

The Atlantic forest is principally composed of deciduous 
species, with a small mixture of conifers. 

The burning question in connection with the protection and 
working of the United States forests is the forest fires, which are 
most destructive. The standing timber, the young growth, the 
accumulated leaf-mould, the feitility of the soil, aie all destroyed: 
the timber supplies have thus been decimated, and the protective 
function of the forest cover on the mountain slopes veiy consider¬ 
ably injured, producing denudation, droughts and uneven seasons. 

The last chapter of Dr Fernow’s book gives a history of the 
forestry movement in the United States. 

The first official recognition of the necessity of a forest policy 
was in 1876, when the agency out of which grew the Division of 
Foresty, now designated as Bureau of Forestry, was established in 
the United States Department of Agriculture. This bureau pre¬ 
pares working-plans for private owners, and two million acres 
have thus been dealt with. 

In April 1882 the American Forestry Association was 
formed, and it has become the centre of all private efforts to 
advance the forestry movement. It publishes a monthly journal, 
now called Forestry and Irrigation , and is quite unaided by 
Government. 

New York was the first State (even before Federal Govern¬ 
ment). to inangurate the policy of forest reservation, as well as 
to make the first effective forest fire law (1885), and further took 
the first steps to provide technical education in forestry by estab¬ 
lishing in 1898 the New Yoik State College of Forestry, to be 
administered by Cornell University, together with a demonstration 
area of 3u,000 acres in the Adiiondacks. 

Pennsylvania, next to New York, has most progressed in 
forestry, and Michigan comes third. The most complete forest 
fire law is that of Minnesota, 1895, but the reduction of forest 
fires appears now to depend ahiefly on education and development 
of morals, which must come in time. 

The Division of Forestry in the United States Department of 
Agriculture has now, for the last 25 years, been the official centre of 
the forestry movement, and together with the American Forestry 
Association has largely moulded public opinion. 

The principal result of the influence of these two agenoies 
towards a federal policy was the inauguration of forest reservation. 
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In 1891,an Act was passed by Congress by virtue of which in 1894 
seventeen forests with a total aiea of 17^ million acres were 
reserved within the three years following. 

These reservations were established usually upon the petition 
of citizens in the respective States and after due examination, 
the Forestry Association acting as intermediary. 

In 1897, thirteen more forests, with an area of nearly 21^ 
million acres, were reserved, but owing to a want of proper forest 
administration this wholesale reservation met with a great deal of 
opposition, especially in the Western States, who, however, have 
later learned to appreciate the wisdom of these reservations, 
especially in the irrigation district^. 

The administration of these reserves is still of the crudest 
kind, and forestry practice is as yet hardly attempted. The 
Forestry Division of the Department of Agriculture, elevated 
to a bureau in 1901, occupies only an advisory position, and is 
still without administrative functions, though it ought of course 
to be m chatge of the public reserved forests. 

Are there any lessons to be drawn from this sketch of forestry- 
in America ? 

The Indian Forest Service is the largest forestry establishment 
in the world, and has been in existence much longer than the 
Forest Department of the United States. Have we progressed as 
we should have done, and advanced our professional knowledge, 
or are we paralysed by officialism, or sunk in indifference ? 

It must certainly strike one as curious that, while in America, 
where foieblry is only just starting, there should be numerous 
resealch bureaux and systematic agencies for collecting and 
publishing statistical information on forest matters, there should 
not be in the whole of India one single forest experiment 
station. 

Generations of Forest Officers come and go, but very little 
definite reliable knowledge is accumulated regarding the rates of 
growth of our principal species, the classification of the soil and 
climate conditions of the chief forest countries, the age of maturity 
of our timber trees in different localities, the best methods of 
ensuring natural reproduction in the more difficult types of forest, 
and the normal rates of production per acre per annum in our 
best-stocked forests. Even the life-hitdory of the sal tree appears 
to be only imperfectly understood, and in one corner of the 
Continent it is openly declared by some that fire-protection in 
forests is generally a mistake. 

Surely these reflections suggest that at auy rate at Debra Dun 
if not at all other provincial centres, there ought to be systematic 
and continuous experiments made in all these subjects. 

No doubt the Department is always undermanned, and the 
Government vastly prefers its officers to be engaged in revenue 



504 


FORESTRY IN AMERICA. 


work than in technical research, since the latter yields no imme¬ 
diate return; but we must feel that we have duties to our own 
profession as well, and a share to take (in our own quarter of the 
world) in those experiments and researches which are year by 
year being made in France, Germany and America. 

To the Forest Research Bureau we require an office attached 
for the collection of statistics and data of all kinds regarding the 
Indian forests and the principal species they contain. 

At present, a large proportion of all the knowledge and 
experience gained is generally lost again. Much information no 
doubt is buried in working-plans, which are most often not accessible 
except to officers in the circle to which they apply. Personal 
observations and the results of desultory experiments may often 
be embodied in stray reports or sometimes in the Indian Forester , 
but even so these records are not generally available nor easy to 
find afterwards. 

What we want is a central office, where data of every description 
would be collected from reports, working-plans, and memoranda of 
all kinds, and the results of all sample plots, enumeiation surveys, 
yield tables, etc., catalogued and compiled so as to be permanently 
on record and easily available to everyone. A collection of 
photographs of forest crops, drawings and models of engineering 
works, would also be useful. 

At present very insufficient record is often kept of our sample 
plots for rates of growth, for results of thinnings, etc. The same 
applies to plantations. In order to profit by experience, there 
should always be a large-scale map kept, and the annual results 
of all sowings and plantiugs placed on permanent record in full 
detail; nor is it sufficient to state simply success or failure, as it 
is the suspected reasons for the failure that it is important to 
record. The means of communicating ideas between different 
divisions, ciicles and provinces, too, are at present insufficient. 
Why should the most successful methods of planting deodar in 
Jaunsar, for example, be unknown and unheard of in the Punjab ? 
May not the Central Provinces too have something to learn from 
Burma regarding the working of teak ? Compare the New Yoik 
Forestry and Irrigation with our own Indian Forester. 

It was not long ago suggested in the Forester that a special 
officer should be detailed to undertake the collection of all data 
relating to the commercial side of our work, and to this might 
well be added the collection of samples of forest produce and 
specimens of ecouomio products. 

As time goes on, if we are to hold our own in the profession 
we shall certainly require more specialists, and the time has 
already come when we ought to have a separate working-plans 
branch, under a Conservator who would also be Superintendent 
of Working-plans. 
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Notes on the Forest Nursery and Plantations in the 

Panch Mahals. 

By R. S. Pearson, I.F.S. 

I venture to write the following notes on plantations, partly 
with the hope that they may be of interest to some of the readers 
of the Indian Forester, and also hoping that some brother officer, 
with more experience, may pull me up where I have gone wrong 
and give me the benefit of his advice on this subject. 

The nursery in question is situated in the compound of the 
forest bungalow at Gtodhra, and for the purpose of supervision the 
site could not have been better chosen. 

The bed area is l acre 9 gunters, containing 280 beds, 
1 ^ yards wide and 12 yards long. 

The water is obtained from a common “koss” well some 40 
feet deep, and is raised into a tank 22 feet above ground level. 
From this tank runs an iron pipe into the centre of the nursery, 
which is tapped by a hose carrying the water to all points of the 
garden. 

The whole plantation and nursery are comparatively new, and’ 
the outturn of seedlings, chiefly teak, has varied between 20,000 
and 30,000 at a yearly cost of roughly Rs.800, including upkeep 
of nursery and transplantation in the forest. 

In 1901 the question was raised as to the advisability of 
maintaining this nursery, as the cost was heavy compared to the 
outturn. It was, however, pointed out that the possibility of the 
nursery was never reached and that three times the number of 
plants could be produced at practically the same cost. I was 
therefore allowed a further trial before the nursery was condemned 
as a failure. The result was not as good as expected, partly 
owing to inexperience and partly to a slioe of bad luck. Roughly, 
100,000 plants were transplanted from the seed beds and doing 
well in July 1902. Then came a four weeks’ break in the rains. 
After the first week orders were given to water the plants, and on 
the 2nd day the canvas hose split, though a comparatively new 
one, and not till 14 days later was a new one obtained. The result 
was disastrous, as 50,000 plants died, and at the end of the year 
only 45,000 seedlings were transplanted* out into the forest. 
Had the well been nearer the nursery, wholesale irrigation might 
have been carried out, which would have saved the situation. 

This year there are about 75,000 plants transplanted and 
about 20.000 still remain in the seed-beds to be dealt with. The 
rain has been good, but cockchafer grubs have appeared and have 
done some damage. The beds have been dng up with three¬ 
pronged hand forks and the grubs collected, which has to a great 
extent stopped the damage. 
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As regards the method employed to quicken the germination 
of teak seed ; it is put into pits 10 feet square and 2 feet deep. 
It is then flooded with water and left in the pits for 3 or 4 days, 
and then taken out and dried in layers of about l inch thick on 
the paths. This process is repeated 3 or 4 times, till the outer 
shell is soft and the seed on the point of germinating It is 
then sown in the seed-heds at the commencement of the rains. 
•About 25 per cent of the teak seed germinates in the first year, 
and it is only in the second year that the seed-beds really produce 
seedlings in large numbers. I hope some forester will put me 
on the right line and tell me of a better method of making 
teak seed germinate in the first year, as two years of germi¬ 
nation means two sets of seed-beds and consequently loss of 
land. 

The teak seedlings are transplanted from the seed-beds in 
August when they have three pairs of leaves. If transplanted 
earlier they often die; and, on the other hand, if transplanted 
later the taproot not infrequently gets damaged while being 
lifted, with the result that the plants wither before being able to 
catch on to the soil. 

Khair (Acacia Catechu, Willd.) and ain (Terrain alia tovim- 
tom, W. & A ) are also grown in the nursery. The germination of 
both is easy to effect, the only precaution taken being to sow the 
ain seed on a bed of mixed leaves and straw. This practise ^aves 
many of the seeds from rotting from excessive moisture and does 
not retard the germination Ain is always transplanted, and 
khair is either sown straight into the beds or transplanted. I 
piefer the former method for khair, as in transplanting seedlings 
they not infrequently die, especially if small. 

The beds are watered every 8 to 10 days during the dry 
season, and at the end of the year, after the break of the mon¬ 
soon, the one-year-old seedlings are planted out in the forest. 
The Panch Mahals forests consist chiefly of 30 years’ coppice-vith- 
gtandards The work is therefore confined to planting up blanks 
which contain not unnatuially poor soil. The last two years’ 
plantations have been, however, fairly successful, as in the largest 
plantation made in 1902 only 15 per cent of blanks had to be 
filled up this jear and the old plants are healthy and have firmly 
g&tablished themselves. 

The cost of making the poles came to Re. 1 per 1,000 and 12 
annas for planting the same number of seedlings. 

One of the largest plantations being within 4 miles of the 
forest bungalow, I had ample opportunity of frequently visiting 
it during the rains, and 1 came to the conclusion that the failures 
were due, to a great extent, to the transplants being small and 
not vigorous when they were sent out to the forest, and this was 
especially the case with khair. I examined the roots of plants 
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that had failed, but could find no trace of insect or fungus having 
damaged them. 

The reason for weak plants having been produced in the 
nursery was that the soil bad been impoverished by taking out 
successive crops of seedlings and never improving the soil This 
year the nursery has been well manured before transplanting 
operations commenced. A mistake was, however, made with this 
manuring business, as the heaps of manure were left lying for 
some time on the paths, while the beds were being prepared, and 
they acted as collecting grounds for the cockchafer grubs. 

In the plantations made this year, the soil in the blanks 
being extremely poor, 15.000 seedlings w T eie planted with a hand¬ 
ful of manure each, at a total cost of Rs. 4. If any benefit is 
deri\ed from this addition of manure the result will be seen 
next year, when the manured and non-manured plants standing 
side by side are compaied. 

My idea of manuring the small seedlings was to help them in 
establishing themselves during the first y*-ar, after which they get 
then roots down and can better take care of themselves The 
question of plantations in dry regions, such as the Deccan and the 
Ranch Mahals, has been much discussed at various times. Some 
foresters have condemned such woiks, while others believe that 
good results can be obtained at a reasonable cost. Personally I 
feel sure fair results are obtainable even on very middling soil, 
with a limited rainfall, provided that stiict supervision is exercised 
by the superior officer, especially during the critical times of 
tiansplanting in the nursery and out into the forest, and also the 
difficulty of making a plantation a success will become less with 
years of experience and careful observation. 


“ Double-barrelled ” Bamboos. 

By C. E, Muriel, T.F.S. 

Some two months ago (July) I noticed some cut bamboos 
(Dench ocalam ns strict nt) 10 miles north of Pyinmana with double 
hollows at their upper ends, and since then I have investigated 
furthei specimens. 

The lower portions of the culms are of the ordinary type of 
Dendrocalamus strictus found growing in fairly moist forest, but 
in some cases a partition is formed longitudinally some 15 to 20 
feet from the ground. 

The partition appears to commence as a filament growing 
longitudinally between the nodes, sometimes straight and in other 
instances developing spirally, This is succeeded by a straight 
partition across the bamboo, which thickens in the higher inter¬ 
nodes until the upper portion of the bamboo becomes quite solid. 
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There is nothing m the external appearance of the bamboo 
to indicate the double hollow 

The sketches accompanying this note may help to explain 
the ajpearance of the partition 



Specimens of bamboos with partitions ire not infrequent m 
forest some 10 or 12 miles north of F lumand, and could be 
obtained foi any person interested m them 

I have sent some specimens to Mr Gamble (to whom I had 
written when I first found the double-b irrelled bamboo and 
’ttho tells me that he had never seen an instance of such giowth* 
during his long experience m India), to the Director of the 
Impen il Forest School, Dehra Dun, and to the Director of the 
Burma Forest School 


* In tl e al ence of Major Pram IM b on tom we submitted Mr Mur el a 
sketclefc to laptun I M b at tlieRojal Botanic G irdeiiB Caitun 

Gage informs ns tl at Ik has never 1 eard of the occurrence of the double* 
baire led bamboo and that there are no specimens of it in their Collections — 
JkB to 
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II.—CORRESPONDENCE. 


Cooper’s Hill as a Training College for the Imperial 

Forest Service. 

Tour editorial article on the subject of “ Cooper’s Hill as a 
Training College for the Imperial Forest Service ” will, it is hoped, 
draw the attention of the general public to the fact—perhaps not 
so widely appreciated as it should be—that the Royal Indian 
Engineering College not only trains Engineers in the Public 
Works and Telegraph Departments, but also Foresters for the 
Imperial Forest Service of India and that at the present moment 
more than half the members of the Imperial Forest Service have 
been trained at Cooper’s Hill. 

If the committee of enquiry appointed by the Secretary of 
State for India to decide the fate of Cooper’s Hill recommend that 
the Royal Indian Engineering College is to be closed, then the 
question of how recruits are to be obtained for the Imperial Foiest 
Service of India in the future will have to be decided. 

The policy of grafting a School of Forestry on to the existing 
Engineering College is a standing proof of the wisdom of the 
founders of the British School of Forestry, as in India—and the 
same statement will, it is believed, be found trne in the less 
developed parts of the British Empire—the Forest Officer has to be 
his own engineer, surveyor and aichitect, and a thorough practical 
knowledge of the elementary portions of the Cooper’s Hill 
Engineering Course are second in importance only to the principal 
study of Forestry in all its branches. And what is the use of being 
able to maintain or even constitute forests if the Forest Officer is 
unable to make roads, lay out tramways and sledge roads, utilize 
floating streams in order to bring the timber in the cheapest way 
possible to the market ? 

In Europe and highly civilized countries this knowledge of 
engineering and surveying is not so necessary, as the services of 
professional men can be obtained j but in the as yet undeveloped 
parts of the British Empire such a knowledge is most necessary to 
the Forest Officer. 

The British School of Forestry has now been in existence at 
Cooper’s Hill for eighteen years, and may consequently be said to 
have passed opt of the experimental stage and to have established 
traditions of its own. 

Dr. William Schlich, F.R S., the founder of the school, 
brought with him all the best teachings of German forestry which 
his long and varied service in many parts of India have enabled 
him to appl y specially to the varying conditions—so different to 
what exist on the Continent of Europe—met with in the different 
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parts of India. While Mr. Fisher, who has been associated with 
Cooper’h Hill for so many years, reprenents the Fiench School of 
Forestry, and has also had the benefit of having served for many 
years in the Indian Forest Service. 

The British School of Forestry has thus from the commence¬ 
ment of its existence been founded on the best traditions of the 
two famous Schools of Forestry on the Continent, the German and 
the French; and has thus been enabled to assimilate those 
principles of each school ahich are most applicable to Indian 
conditions. That the present Forestry Couise at Cooper’s Hill is 
well suited to the requirements of the Indian Service is 
sufficiently proved by the work which has been done by Cooper’s 
Hill Foresters in India. 

In a Service where there are so many hard woikers it would 
be invidious to particularize, but a glance at the lht of officeis in 
the Imperial Service will show the number of Cooper’s Hill trained 
men who are engaged on the preparation of working-plans—the 
most scientific part of a Foiest Officer’s profession—or who 
are in charge of important divisions ; while the history of the 
Imperial Forest School, Dehra Dun, has been intimately connected 
with Cooper’s Hill men in the role of Instructors and additional 
lecturers ever since 1890. 

Such a record amply justifies the continuance and expansion 
of the British School of Forestry, especially as its influence is 
spreading beyond the confines of India through Forest Officers 
who have been deputed on foreign service to many parts of the 
Biitish Empire. 

It may not be out of place to mention here that forest manage¬ 
ment in India is infinitely more difficult than in Europe, on 
account of the vastly greater number of valuable trees which it is 
necessary to study sylviculturally, the enormous aiea of the 
Government forest estates and the many variations of climate, 
locality and soil which must needs exist in so large a dependency. 

. The climatic and local conditions on the Continent of F.urope 
are much more like those of Great Britain than they are in India or 
other more remote parts of the British Empire, in tropical and 
semi-tropical climates, and when all is said and done, whether 
trained entirely on the Continent of Europe or in Great Britain 
(with tours and special practical work on the Continent; a Forest 
Officer on arrival in India is in the same position, i.e., of being 
placed (in virtue of his special training) in a favourable position 
to begin to learn—to learn how to apply practically the principles 
that he has learnt theoretically. And his success or otherwise 
as a Forest Officer will depend upon the assiduity and persistence 
with which he applies himself to that task. 
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Sufficient hap been said to prove the necessity of continuing 
the Brinsh School of Forestry and of enlai’ging it so ns to meet, 
the demands not only of India, but of all parts of the British. 
Empire. 

It is ridiculous to say that it is not possible to teach the 
fundamental principles underlying forestry in Great Britain. 
The results obtained at Coopei’s Hill ipse facto disprove such a 
statement. 

If further proof were needed look at the United States of 
America. The States have taken an interest in forestry much 
more recently than Great Britain has, and should <prim& facie know 
less about the technique of a profession so essentially based on 
successful practice. America trains her own foresters now and 
professes to be m a position to teach forestry to the whole world. 

If America can train her own sons in forestry without the 
aid of Continental Europe, much more so can Great Britain, with 
her large practical experience and with Europe near nt hand as 
an example of the degree of perfection to which scientific forestry 
can be brought. Or are we to confess that the British nation is so 
effete and worn out that it cannot train its own sons m a profession 
which has become a matter of great importance to her material 
welfare and will become more and more so year by year. 

The requirements of the civilized world a? regards wood 
are yearly increasing, while the existing natural stocks are 
annually decreasing owing to lack of systematic management. 
It follows that the market value of wood mu9t increase and that 
the necessity for maintaining and developing the world’s supply 
of timber will become more and more urgent. 

This in itself is a sufficient justification for the maintenance 
and development of the British School of Forestry in the highly 
efficient state to which it has been brought by Dr. Sehlick and 
the professors associated with him in his great woik. 

Ihere can he no doubt that if it is considered expedient 
to close Cooper’s Hill as an engineering college that the establish¬ 
ment of an Imperial Forestty College at Cooper’s Hill, carried on 
on the same lines as at present, would be the best solution of 
the problem of recruitment for the Indian and possibly Imperial 
and Colonial Forest Services. 

The commission appointed by the late Mr. Hanbury, Minister 
for Agriculture, to consider the question of the afforestation of the 
British Tsles on a large scale suggested the transfer of the Cooper's 
Hill Forestry College to a University, preferably Cambridge. 

The wisdom of this suggested change is open to question. If 
Cooper’s Ilill is to be abolished, it would, I think, be better 
to move the British Forestry College either to Edinburgh 
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University or Owen’s College, Manchester. Both of these 
institutions are well known for hard woik and frugality. 
Edinburgh has always encouraged the study of Botnny and 
Natural Science, whereas Manchester, though of much more 
recent origin, has already earned a gieat reputation in the 
educational world of Great Britain as a means of applying 
science practically to the requirements of modern commerce 
and manufacture. 

This is specially important to an Indian Forest Officer who, 
the Government of India recognue, must attend to the 
commercial as well as the scientific side of his piofession, in 
order that the forest resources of the Empire may be fully 
utilized. In Europe the uses of the products of the foiests 
are well known and one and all find a market. In India and 
the Colonies, however, it is very different, and the Forest Officer 
has to make known or develop the resources of the forests and 
to bring them forcibly to the notice of the commercial world 
and to induce them to stait industries, some of which *tfere well 
established in Europe befoie scientific forestry was seriously 
considered. 

The system of education at either Oxford or Cambridge is 
too academic and theoretical to be a good training for a Forest 
Officer whose subsequent piofession is of an essentially practical 
nature. The aim of a University student is to get a degree 
pure and simple, whereas a Forestry student must fit himself 
to be an eminently practical worker. These two aims are 
diametrically opposite. 

The discipline at these universities—a most important 
consideration—is not so strict as at Cooper’s Hill, and it would 
be impossible to keep such a thorough control over the students 
there as is done at Cooper’s Hill. Much less hard work would be 
done at a university than is done under the present regime at 
Cooper’s Hill, with the consequence that the results obtained 
would not be so good. 

The temptations not to work would be much greater also at 
such a university, where so many men spend 3 or 4 years, not 
with a view to qualifying themselves for a profession, but more 
with the view of giving a finish to their education and indulging 
in sport. 

. The esprit de corps , which is a marked characteristic of 
Cooper’s Hill men, and which makes them willing and conscientious 
hard-working servants of Government, would be absent among 
university trained men, who would probably hardly know each 
other, and Government, not its servants, would be the loser in 
consequence. 

By all means let the British School of Forestry continue to 
flourish and its scope be enlarged, but for efficieny’s sake let it be , 
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constantly associated with a school of engineering, strict discipline 
and bon camaraderie. All of which will tend to develop the 
class of Forest Officer required to manage, husband and exploit 
economically the vast timber resources of the British Empire. 

Port Blair, 

The Andamans ; C. Gilbert Rogers, 

3rd September 1903. Deputy Conset'vator of Forests. 


The Flowering of Bambusa polymorpha- 

“Wvthon’s*’ letter in the June number of the Indian Forester 
requested a discussion on the suhject of the operations to 
be undertaken when the Bambnm polymovpha flowers to promote 
teak reproduction. I would accordingly venture to give a few views 
on the subject. 

We wish to take advantage of the general flowering of this 
bamboo over large areas to help in the natural reproduction of 
teak, and where such natural reproduction is deficient, to introduce 
teak seedlings in patches scattered over large areas, and as we are 
unlikely to have unlimited funds at our disposal for this work in 
order that large areas may be undertaken, our operations must be 
done as cheaply as is consistent with efficiency, 

The selection and method of treatment of the patches into 
which teak is to he introduced will require very careful consider* 
ation. Let ns first consider what happens in the case of deserted 
taungyas cut in Kyathaung forest. Whether these taungyas 
have originally been cub in old taungya sites or in virgin forests, 
the year after they have been abandoned they get covered with a 
dense growth consisting chiefly of weeds and rank grasses with 
few or no bamboos. After 3 or 4 years the bamboo has again 
established itself on these areas, unless in cases where the taungya 
has been cut on both sides of a fairly high spur or ridge, when as 
a rule the bamboo, while re-establishing itself on the slopes, is 
unable, at any rate for a good many years, to re-establish itself 
along the top of the ridge, and in its place on the* high ground we 
get a growth of coarse grass. 

Taking the above into consideration, it would appear that 
whether we cut down the bamboos or not before the bamboo seed 
ripens on the areas that we wish to operate on, we areoertain to 
find that heavy weeding operations are necessary during the year 
following the introduction of the teak seed and prohably for 
several years later in addition to whatever weeding is necessary 
during the year of introduction. In fact if this method were 
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adopted for the treatment of our areas, the cost would piobably he 
as much per acre as is the cost of our piesent taungya plantations, 
and even if the cost were not consideied prohibitive for extensive 
operations, it is doubtful if the trained staff could adequately 
supervise the subsequent weeding operations over scutteied areas. 

Let us now for futther consideration di\ide the finest in 
which Hambiisa polymorpka ia the prevailing bamboo imo thiee 
classes as follows :— 

(a) Finest as a rule not very moist and where teak is 
plentiful. 

(b) Forest somewhat moister than in class to), teak fairly 
plentiful. 

(c) Moist forest, teak scarce or absent. 

Class (a practically never escapes being burnt over by the 
annual jungle hies; class (/>) suffers somewhat less from these fires, 
being inoister; and in class toj large areas often escape altogether 
being burnt over. 

Natural regeneration of teak is, as a rule, good in class (a) 
although the seedlings suffer considerably fiom file. In class (6) 
the natuial regeneiation of teak is usually fair only; the forest, 
being less open and the soil richer than in class (a), teak does 
not seem to spiing up so well fiom seed as in the former class. 
In class (c) wbeie teak occtus natural regeneration is usually poor 
or absent altogether, and the introduction of teak into foiest of 
this class is, 1 presume, what should receive our chief attention 
when the Kyathaung floweis. 

As regards the operations to be undertaken to promote or 
introduce teak into the forests at the time of the flowering of the 
bamboo, I would suggest the following:—Operations to be under¬ 
taken only in fire-protccted areas or in areas that can be brought 
peimanently undei fire protection, commencing with the year in 
which the bamboo flowers. 

In class (a) if there is a fair crop of seedlings on the ground, 
except strict fire-protection no further measures should be neces¬ 
sary The seedlings should from the first dominate the young 
bamboos and weeds that spring up when the Kyathaung stems 
die; but great care mmt be taken, if necessary with additional 
interior fire lines, to prevent fire getting into the area. 

In class (6) if teak seedlings are on the ground a similar 
treatment •diould suffice with the addition that to admit more 
light a number of the inferior species mixed with the teak should 
be girdled or otherwise killed. 
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Class (c) will require most careful attention. In this class of 
forest there is, so fu as my experience goes, as a rule, a faiily 
dense leaf canopy, and a good many of the tiees continue in leaf 
the whole year lound. The soil is usually rich - generally a good 
sandy loam—and if teak were ever indigenous it was duven out; 
and in my opinion if teak is introduced it will be duven out 
unless we are piepared to take continued measures for its protec¬ 
tion Teak, so far as I have seen, when iound in this class of 
forest, occurs m patches generally on the higher ground (which 
might possibly point to it being the len.nant of the older type of 
forest) and its legeneiation is poor. Even where enough light is 
admitted to the soil for the growth of teak seedlings, these will 
rarely spring up. 

As we will have to take continued measures for the protection 
of teak when established in forest of this deseiiption by Killing 
species that encioach upon it, it would seem pieferable to seek 
to introduce it into a few laige areas lather than into numeious 
small patches, as it is difficult to manage adequate inspection of 
scatteied patches with a limited contioiling establishment, and 
the advantage of scatteied patches is doubtful unless they can 
receive sufficient attention. Accordingly, as in such forest there 
is little danger of our extenninating other species and gaining an 
unmixed teak forest, I would select for treatment areas, say, 
half a mile upwaids in length and 80 to 100 yards broad running 
along the tops of spurs and lidgts. 

To intioduce teak into such selected areas—as cutting the 
bamboo would involve heavy expenditure and as a consuleiable 
outlay on weeding is certain to be necessary later—instead of 
cutting the bamboo I would towards the close of the hot weather 
(having carefully fire-protected the area dining the hot season) 
when all the bamboo seed has fatten, bum the whole area together 
with adjoining arpns unless these aie rich in teak. Tin’s giound 
fiie should kill off a large proportion of the bamboo seed, and 
having burnt the area I would dibble in teak seed in lines 
9 feet apait. Teak nurseries should he established on the areas 
undertaken and transplants put in when necessaiy duiiug the 
first year. Also befoie burning the area a large proportion of 
the inferior species should be girdled, or if necessaiy felled 
to admit more light. During the following year the young 
teak will require assistance from the growth of bamboos and 
weeds, and l would weed them in lines, say, 6 feet wide, leaving a 
line of weeds 3 feet wide between each weeded line. One weeding 
only during the first year following the operations and none during 
subsequent years might suffice, as usually the greater proportion 
of the teak dominate the surrounding weeds after the first weed¬ 
ing of their second year. 

Forests of class (a) and class ( b ) in which, there was no 
teak might be treated similarly to the above ; but in my opinion 
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if teak is present and there is no natural regeneration it should 
be sufficient to break the ground .slightly here and there in the 
vicinity of teak seed-bearers to promote the germination of the seed 
which falls from them without having recourse to fire, but sunse- 
quent operations to frae the teak seedlings ftom the surioundiug 
bamboo growth will probably be necessary. In teak areas when 
natural regeneration is absent, experiments should be started at 
once to see whether breaking the soil near seed-bearers is sufficient 
to promote the germination of the seed. After the dead bamhoo 
Rtems fall, the danger from fire for about the following two years 
will he^very serious, and to guard against this in the areas opera¬ 
ted on we shall have to make our fire protection a little more 
elahorate with numerous interior fire lines dividing up the areas 
treated. 

Operations conducted somewhat as suggested above should 
cost little as compared with the cost of our present taungya plan¬ 
tation*, and if we succeed in establishing teak on the higher 
ground in moistJKyathaung forest, in after years when the teak so 
established begins to produce seed, with seed-bearers on the 
higher ground, b\ here and there judiciously killing inferior 
species on the lower ground to admit light, and if necessary 
breaking the soil in patches, it should be possible at a very small 
expenditure to extend the giowth of teak over a yeariy increasing 
area, and furthermore it should he possible to regulate the 
percentage of teak as compared with the other species in the 
resulting mixed forest; but this will be work for a later genera¬ 
tion of foresters. • 

18 th September 1903. “ Kwe-tu-Wet-tu.” 


Our neglected Commercial Side. 

So striking an instance of the necessity of some such bureau as 
that advocated in an article published under the above title in 
the June issue of the Indian Forexte*' has come to my notice that 
1 forward this note without apology. 

Some months hack, at the instance of the Conservator of the 
Circle, I initiated enquiries regarding the exploitation of and the 
trade in sabai grass [hchvemum. avgvatijolivm , locally known to 
the Uriyas as “ Babul! I was compelled to trouble 2 or 3 
Forest ('fficers of another presidency where this grass yields a 
considerable revenue, and all most courteously furnished me with 
valuable information. I further had a quantity of grass collected 
as an experiment and the grass was sent to a paper mill. The 
venture resulted in a dead loss, but supplied useful data for further 
guidance. Within 15 days of completing the transaction, hap¬ 
pening to look through some back volumes of the Indian Forester 
(the property of another officer;, I came across an article on 
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Bhabar grass and the trade in it” in Vol XIX (September 
1893). This article over the signature of Mr. J. S Gamble is a 
of some reports submitted bv several Divisional Forest 
Officers and among them one from this very district. 

On referring back to old records I now aaceitained that not 
only was a detailed enquiry made and data obts-med, but also 
an experimental supply similar to my unsuccessful attempt of this 
year was carried out, without any greater success, so far back as 
1886. 

So in 1903 we are exactly where we were seventeen years ago! 

Chatrapuk, Ganjam District. C. E. C. Fischer, 


Corrigenda to Mr. Mercer’s Tables showing cubio 
contents of logs. 

I should be very glad if you would insert the accompanying 
corrigenda slips * (Englibh and Urdu) as an advertisement in the 
Furetter for 2 or 3 months, and also this letter, once at leat>t, in 
explanation of the same. 

Copies of the slips have been distributed to all who have 
received copies of the books as far as is known, but it is just 
possible that some books may not have been traced or may have 
changed hands. 

* 

The tables were printed in two editions, but there is nothing 
to show to which edition any particular copy belongs. All copies 
should therefore be examined and corrected where necessary. 

Spare copies of the slips can be obtained from the Deputy 
Conservator of Forests, Garhwal Division, Naim Tal. 

F. A. Lkete, 

Naini Tal : , Deputy Conservator of Forests, 

Dated 9 th September 1903. Garhwal Division, 


III-—OFFICIAL PAPERS AND INTELLIGENCE. 


* The Treatment of Hardwickia Si&ata. 

I send the enclosed for favour of publication, in the hope that its 
perusal will provoke criticism and discussion and thereby lead to 
a solution of the puzzle which the treatment of the forests of 
Htmixvickia omata ceitainly is to Foresters who have had the 
good or bad fortune to work them. 


* Set) advertisement sheets.— IIont Ed. 
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(ramble (Mavval of Indian Timbers, |>p. 276-7) says: “Its 
reproduction is good; it gives a piofusion of seed, and the seed¬ 
lings spiing up quickly, but, like those of teak, sal and other 
Indian tiees, are killed to the ground-level year after year in the 
season of hot winds, until finally the roots get far down into 
moist strata and the shoots are strong and big enough to grow 
into trees. The saplings, however, never seem to grow thickly, 
but prefer to be separated for some distance, even when there 
are no, or few, other species of tree in the mtervnl. It coppices 
well.'' The italics are mine and I should like Madras Foresters, 
who have actually worked the tree as coppice, to corioborate the 
statement thus italicised. As regaids leproduction by seed, I 
wish anjan seedlings were like those of sal, for then we should 
havp absolutely no difficulty in woi king our anjan fore^s here 
in Rernr. It is a very very far cry indeed fiom sal, which 
repioduces itself without any tiouhle on the part of the forester, 
to anjan. 

Camp CniKALDA, Rerar; E. E. Fernandez, 

22nd Autiusl 1903. Conservator of Forests, Berar. 


Letter No. 352 (Camp), dated the 19 th August 1903, from 
E E. ternnmiez. Fj»q , Conservator of Forests, Berar, to the Divi¬ 
sional Forest Officer, Bid china. 

I have the honour to address you in reply to your letter 
No C/48, dated the 11th May last, on the subject of the manner 
of exploiting anjan. 

2. While on tour with you and Rni Bahadur Mansukh Rai 
in (ieru-jVIatargaon Reserve in I) eemher 1901,1 pointed out to you 
(i) that experience in the Nimar Division of the Central Provinces 
had proved that anjan does not lend itself to the coppice treat¬ 
ment piopet; fii) thac pollarding had been adopted with appaient 
success for the production of firewood m that division m those 
localities in which that tree, ns in Berar, does not attain a large 
swte, and (iii) that we have still to discover by experiment how to 
utilise in an effective manner the periodical gregarious seedlings 
of the species. 

3. Again, in my letter to the Inspector-General of Forests, 
No. 230|Campi, dated the 3rd January 15)02, which was published 
in the Proceedings of that officer, I wrote as follows:— 

u A njjnn forest. —This is here a most unsatisfactory type. 
The species is incapable ot attaining the dimensions of sawyers’ 
timher. and can at most furnish house-post*. But the worst 
point about it is that there has been absolutely no lepioduction 
for at least 20 years. After each seeding numbers ot seedlings 
come up, but all disappear before the end of the ensuing hot 
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weather. The tree will moreover not coppice. The treatment 
of the type is hence for the present a puzzle, and only tentative 
methods can be adopted until we hit upon the right one.” 

4. Lastly, when with you in January last, I informed you 
that in view of our absolute ignorance regarding the proper treat¬ 
ment of the species. I had decided to include all anjan areas in 
the category of “ unworkable” in the working-plan now under 
preparation for your division, the object of such inclusion being 
to leave us a completely free hand to put to the test every prac¬ 
ticable method of treatment without the delays (fatal to the 
success of such experiments) that would be inevitable in the event 
of our having to refer each time to higher authority in respect of 
each change contemplated. 

5. It is obvious that during this experimental stage we 
ought not to work on any extended scale, if we do not wish to run 
the risk of permanently iujuring the forest or at least of throwing 
hack considerable areas for a long series of years in the event of 
the tentative methods proving to be altogether uusuitable. For 
this reason I am strongly opposed to your proposal to work through 
entire coupes at a time. 

6. You wish to begin at ouce pollarding on this scale. In 
regard to pollard*ng there are two principal points to be 
established by experiment, viz :— 

(i) The maximum girth up to which a tree if polled will 
produce strong erect shoots, not merely a bunch of thin weeping 
shoots like those which come up on stools cut close to the ground. 

(ii) The maximum height down to which a tree may be 
polled while still being capable of throwing up such erect shoots. 
It is obvious that the lower we can cut the trees, the better will 
be the yield of wood and the better the class of forests that will 
result. 

7. Until we gain more or less certain knowledge in regard 
to these two points, we must content ourselves with experimenting 
in a few, well-distributed sample plots, representing different 
gradients and every class of soil and subsoil. Four-acre plots 
will be large enough for the purpose. In each sample 
plot the polling will be effected at various definite heights, 
from a minimum of feet rising by 6 inches at a time, 
to a maximum of 3^ feet. It would not be possible to 
cut higher than this without very great inconvenience and 
waste of time. You will be careful to see that the stems 
cut at one and the same height represent in more or lebS 
equal proportion all girth classes commencing at a minimum of 
Id inches (the lowest marketable girth for firewood) and rising 
by 4 inches at a time to the thickest individuals standing in the 
plot. To secure this equality you should, before proceeding to 
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fell, girth all the an] an trees in the plot 16 inches nnd upwaids 
in cnciimferetice at 1^ feet fiom the giound, and at once 
record the results in a bound legistei m the manner shown 
below:— 
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Having ascertained the number of stems m each gnth-class, 
it will be easy to effect an equal distribution, as shown in the 
last five columns above As each tree is measured, the chaiac- 
fcenstic number of its girth-class, together-w ith its senal number, 
should be at once maiked on it, with white zmc pamt, between 
1 and 1 feet from the ground In one and the same plot 
these numbers should, foi easy teeognition, be painted on one 
and the same side of the stems, say, all on the east oi, if on a 
slope, on the lower side of the slope. They should be repainted 
as often as they begin to be illegible. With the steins numiered 
thus, all subsequent proceedings will be rendeied easy and 
systematic 

The statement prescribed above will constitute the fiist entry 
for the plot to which it lelates, all subsequent measurements, 
countings and other observations being recorded below it m 
chronological sequence, 

8 In November each year each sample plot will he carefully 
examined and the results observed lecorded as just dnected above 
under the following beads:— 

A. Year of observation 

B. In respect of all the stumps of each girth-class polled at 
one and the same height complete data as nndei 

(a) Number of stumps not beating any rigid eiect shoot at all* 
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(/>) Number of stumps bearing only one such shoot and for 
the entire class i lie minimum, mean and maximum distances of 
this shoot from the top of the stump, together with the minimum, 
mean and maximum lengths and giiths (at 6 inches from its 
insertion on the stamp) of the shoot. 

(c) Number of stumps bearing two such shoots and for the 
entiie cla^s the minimum, mean and maximum distances of the 
shoots fiom the top of the stump, together with their minimum, 
mean and maximum lengths and girths (at 6 inches from their 
insertion). 

( d ) Number of stumps bearing three such shoots and, as above, 
for the entire class the minimum, mean and maximum distances 
of these shoots from the top of the stump, together with their 
minimum, mean and maximum lengths and girths. 

(e) The same information for stumps bearing more thau three 
such shoots. 

In the course of perhaps less than five years the information 
thus recorded will enable us to decide with certainty at what 
height the trees should be polled in order to give the best results. 

9. This valuable knowledge will at once receive its practical 
application in the event of our failure to discover a method of 
securing with absolute certainty a complete new generation 
by means of seed alone. Indeed, in view of the fact that 
anjan seedlings take a great many years to reach the 
stage at which rapid upward development begins, it is for 
consideration whether we may not have to adopt pollarding as 
a practical working system and have recourse to reproduction 
by seed only as a means, first of filling up the, at present, 
rather open crops, and, then of keeping up a constant fresh 
supply of good material for future pollarding. The local demand 
in the case of anjau is exclusively for house posts and tor 
firewood. Polhiding will produce stems quite thick enough for 
the former purpose, and a pollarded forest will return a very 
much larger yield of firewood than a seedling forest. Again, 
we cannot forget the fact that at its best anjan in Berar will 
never furnish large timber. 

10. The beech in Europe, like the anjan in India, will 
not coppice after a certain early age. The result is that in 
many parts of France and on the Swiss side of the Jura Mountains 
it is subjected to a peculiar system of pollarding technically 
known in French as furetage. It will be be9t described by 
supposing that we have, to begin with, a crop raised entirely 
from seed and hence composed of trees consisting each of a single 
stem. In order to get it coppice, this crop must he cut young. 
At this initial stage the trees may, of course, be felled close to 
the ground as in ordinary coppice, and it is obviously advisable 
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to do so, save for very urgent reasons to the contrary. Put new 
comes the difference. Many, if not most, of the stools will throw 
up more than one shoot, and the majority of these, beech 
enduring heavy shade well, will survive until the next felling. 
As the object of fureUtge is to create and maintain a forest 
composed of individuals consisting each of a (lump of several 
stems starting from as near the ground as possible, all the 
subsequent fellings must perforce leave the original stool or 
stump uutouched, the shoots to he removed being cut sufficiently 
high above their base so that the stump left maj be able to throw 
up fresh shoots. The necessity of doing as little damage as 
possible to the stems to be left standing (see immediately 
following sentence) also obliges the woodman to cut well above 
their point of inseition those he has to remove. 

The felling rotation is short (8—12 years), and at each 
exploitation only those stems are removed which have attained 
the minimum exploitable girth, so that contrary to what takes 
place in the coppice method, the crop is never clear-felled Thus 
from the second exploitation onwards the forest consists of 
clumps of shoots of various ages and sizes standing on one and 
the same otiginal stock. 

11. There is no reason why furetage, applied consistently 
with the cultural necessities of anjan in Berar and the 
requirements of the local demand, should not prove to be not 
only entirely suited for oar forests of that species, but even the 
only possible method of working them. The system of complete 
“rest,” combined with the exclusion of fire and grazing, has 
now been tried for the past 30 years without any result 
whatsoever as regards reproduction, and this policy of expectant 
passivity must now give place to cultural activity. On the zeal 
and intelligence with which you carry out the expeiiments 
ordered in paragraphs 7 and 8 above will depend how soon we 
shall be able to organise our anjan forests on an effective 
working basis and at length obtain some utility from them 
beyond that of occasional grazing grounds. If, as the outcome 
of our experiments, funtage is adopted, even their value as 
grazing grounds will be considerably enhanced, for in forests 
so treated, as the rotations are necessarily short and the forest 
is never clear-felled, the greater portion of the area can 
remain open to cattle. As Boppe says in his excellent 
work on sylviculture, “In the Cevennes, in Savoy and in 
Switzerland, in fine everywhere, the system of furetaye has 
been evolved wherever it was found necessary to reconcile pas¬ 
turage with regeneration by coppice.” If we adopt a rotation 
of ten years, the most promising shoots left standing for three 
rotations will be large enough to furnish ordinary house-posts, 
and if thicker pieces were required, the strongest shoots 
still in full vigour of growth could be maintained up to the 
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6th, 7th or even higher rotation. Anjan not developed directly 
from seed becomes fully fertile long before its 20th }'ear, so 
that under furetnge effective seed-beaieis would, contrary to 
what happens in clear-felled coppice, be never wanting any- 
wheie. 

12. As regards the third point stated in paragraph 2 above, 
I cannot do better than send you the annexed copy of my 
letter No. 347 (Camp), dated the 16th instant, to the address of the 
Conservator of Forests, Central Circle, Madras, and in connection 
with paragraph 5 thereof to ask you to undertake tiie following 
experiments:— 

I. You will select and permanently mark off three 1 -acre 
plots, one on level ground, the second on a gentle slope and 
the third on a fairly steep slope. In and around each plot 
there should be a sufficiency of fertile anjan trees to sow its 
entire area when a gregarious seeding takes place. In each 
plot you will, in a year of gregarious seeding just before the 
seed begins to be shed, have square patches dug up on the 
square pattern 20 feet from centre to centre either way. The 
soil in each plot will be loosened to a depth of 1 foot and 
completely freed from grass and grass roots. One-third of the 
patches will be 8'x8', one-third JO'xlO' and the remaining 
thiid 12'xl2\ In the immediately ensuing rainy season every 
patch will be weeded once in the last week of July. Half of them 
will be weeded a second time in the last week of August. At 
the first weeding the respective total numbers of seedlings in the 
patches of the three different sizes will be counted and registered. 
The counting will be repeated on 1st November, 1st February 
and 1st May during the first year, and on 1st July and 15th 
January in the subsequent four years. The data collected 
during these five years will probably give us all the information 
we require. At the last counting the height of the seedlings 
should be measured and the minimum, mean and maximum 
heights recorded. 

II. In the third year following the appearance of the seedlings 
a certain number of them, not less than 100, will be tiansplanted 
in different ways between the lines of patches and the results 
observed during the subsequent two years recorded in full detail 
in respect of each method of planting adopted. 

III. As some anjan trees are to be met with every year 
in fruit, where small groups of such trees are found you will 
have a few patches 10' x 10' similar to those described under 
(I) above prepared in the midst of, and around, the groups and 
carry on observations as prescribed under that experiment. 
There will be three such experimental groups, one on level 
ground, another on an easy slope and the third on a fairly (not 
too) steep slope. 
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13. It is hoped that the result of the experiments prescribed 
in the immediately preceding paragraph will be to show us how 
to turn to the best account both the annual sporadic seeding and 
the periodic gregarious fructifications of anjan. 

14. T need hardly add that unless the experiments ordered 
in this letter are carried out systematically and in the proper 
scientific spirit of enquiry, they will be woise than useless, as they 
must inevitably lead to the formation of enoneous and even danger¬ 
ous judgments. I say nothing of the time and lahour that would 
be thus wasted. It does not, however, follow that the instructions 
conveyed in this letter are not liable to be modified duiing the 
course of the experiments, for circumstances \ hat cannot now be 
foieseen and progressive acquaintance with the conditions of the 
problems to be solved will most certainly call for altered, if not 
entirely new, linos on which the investigation should be conducted. 
In no case, however, ought you to adopt any change of method 
or subject without previous reference to, and the full concurrence 
of, this office. 

Letter No. 347 (Camp), dated the 1 6th August 1903 , from, 
E. E. Fernandez, Esq , 1 'outer vat or of Forests, Bemr, to the 
Conservator of Forests, Central Circle, Madras. 

I owe you humble apologies for having so long delayed to 
reply to your letter No 554, dated the loth April last, in which 
you ask me to give you inv experience with regard to the sylvicul¬ 
ture of the Rnrdwickia bin at a in the Central Provinces. The 
reason for the delay is that we are ourselves engaged at present 
in trying to resolve in a practical manner the question of the 
sylviculture of this tree here in Ilerar, and are no further advnnced 
now than we were when we took it up 20 months ago on my 
starting enquiries preliminary to the preparation of a uorking- 
plan for the forests of the Buldana Division. On that occasion 
I wrote as follows to the Inspector-General of Forests on the 
subject: — 

“ Anj m forest —This is here a most unsatisfactory type- 
The species is incapable of attaining the dimensions of sawyers’ 
timber and can at the most furnish small hou&e-posts. But 
the worst point about it here is that there has been absolutely no 
reproduction for at least 20 years (l should have more correctly 
said 30 yeaisl, although there has been abundant seeding every 
3—5 years. After each seeding numbers of seedlings come up, but 
all disappear before the end of the ensuing hot weather. The 
tree will moreover not coppice. The treatment of the type is 
hence for the present a puzzle, and only tentative methods can 
be adopted until we have hit upon the right one.” 

2, In the Central Provinces there are, so far as I could 
judge, two distinct subtypes of anjan forest according as the 
underlying rock is sandstone or trap. 
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3. On sandstone the tree attains to magnificent proportions, 
reaching a height of SO —100 feet, with a clean cylindrical bole of 
40—60 feet and a diameter of 7—12 feet. Such is the case in 
Punasa and Chandgarh in the Nimar district. In the former finest, 
when I saw it for the fii^t time, nearly 30 years ago, seedling 
reproduction had been making excellent progies**, for in mo^t places 
fsn\e, of course, where the soil and situation excluded the species 
altogether) the seedlings weie numeious enough to produce a fairly 
dense forest if all of them grew up to the dimensions of trees. Up 
to the reservation of Punasa, only a few years preriouhlv, every 
attempt, as Colonel Keatmge, who had ruled o\er British Nimar as 
Political Agent, has left on reeoid, bad been made to get rid of 
the forest and replace it by field crops, but the forest reappeared 
almost as fast as it was destroyed. To one acquainted like yourself 
with the system of cultivation followed in those days by the semi¬ 
savage tribes of the Nerbudda valley, it is superfluous to say T that 
the giound was never completely cleared of forest, numeious trees 
of seed-bearing age weie left scattered all round and over the fields. 
The seed fell from these trees on the newly broken land, now at 
last also freed to a great extent of grass, and the resulting seedlings 
came up under the most favourable condition for survival. The 
subsequent cultivation of the soil, limited to a mere scratching of 
the surface, left an appreciable proportion of the seedlings uninjured 
to continue their development, and as the field was abandoned as 
soon as the soil showed the first signs of exhaustion, the young 
plants were left in complete possession of the ground. In this 
connection I cannot do better than quote from my letter to the 
Inspector-General of Forests already cited :— 

tf As already explained above, we have still to devise a means 
of saving a sufficient piopoition of the myriads of seedlings that 
make their appearance at each periodic fructification of the 
species. There is no doubt whatsoever that the death of the 
seedlings is due to their inability to force their long slender 
taproot down de<*p enough through the matting of grass roots 
occupying the soil everywhere to a depth of 1—2 feet. 
Experimental sowings made by me in Nimar showed that the 
anjan seedling develops in its first three months, if not impeded 
in its growth, a taproot more than 6 feet long in order to reoch 
the permanently moist layers of the soil and thus obtain sufficient 
moisture to coutinue its vegetation throughout the trying period 
succeeding the cessation of the rains, and to start back into full 
vegetative activity during the height of the ensuing hot weather. 
In the Punasa forests in 1874, w'hen I took over charge of them, 
I found the most perfect new reproduction wherever there had 
recently been, field cultivation. In this year the tree seeded with, 
its usual profusion and in the ensuing rains the ground every¬ 
where was so covered with its seedlings that it was impossible to 
put one’s foot down anywhere without stepping on one or more 
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of them. In October the seedlings began rapidly to wither, and 
by the middle of the hot weather there was scarcely a single one 
alive, the inability of the tapioots to penetrate through the dense 
ma^s of grass roots was the cause of their death. Hence the only 
thing that will save a sufficient proportion of the future crops of 
seedlings that are bound to appear after the several successive 
fructifications will he to do something wheteby they may be able 
to get ttieir taproots down into the permanently moist layers of 
the soil. The experiments that will be preset ibed in the plan will 
have this end for their objective.” 

During the 7 years that T was able to continue my observa¬ 
tions before I was transferred to the United Provinces the 
seedlings of pre-reservation days continued to strengthen them¬ 
selves and develop, but no new contingent of seedlings survived 
to swell their numbers, and in my inexperience and under the 
influence of the erroneous idea, unfortunately still very geneially 
prevalent, that the exclusion of fires and cattle was- the one 
panacea for all our forest ills, I attributed the death of the new 
seedlings exclusively to the annual conflagiations lighted by incen¬ 
diaries, who thought that they would by such means compel us to 
abandon conservation. We are now wiser, for we have learnt that 
more than 20 years of successful fire prevention have given us no 
better results. The seedlings are as usual produced in countless 
numbers after every periodic gregarious seeding, but, being unable 
to push tbeir taproots down deep enough, they all perish m their 
Very first year. 

4. On trap the anjan is a very small tree and has quite a 
different habit of growth. Moreover, besides the periodic grega¬ 
rious seedings, a few trees here and there, scattered or in small 
groups, are to be met with every year in fmit duiing the interval. 
Nevertheless reproduction is no more successful here than in the 
sub-type growing on sandstone. Indeed, the chances of survival 
on the class of trap affected by the anjan aie les9 favourable 
than on sandstone, which always offers numerous deep figures 
for the downward development of the taproot of the seedlings. 

5. I feel certain that my diagnosis of the reason of the 
failure of anjan to reproduce itself from seed is absolutely correct, 
and that the only remedy for it is to devise some practical 
and therefore necessarily cheap method of keeping down the 
grass at numerous points not too far apart from one another in 
anticipation of a gregarious seeding. I would encourage as much 
as possible grazing while waiting for this event, and then in the 
immediately .following dry season prepare properly distanced 
patches at least 10' X 10' in size for the reception of the seed. 
If necessary, I would supplement the naturally fallen seed by 
sowing with the hand. The patches should be weeded once to 
keep the soil in them sufficiently free for the rapid downward 
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extension of the taproots of the seedlings. As anjan bears trans¬ 
planting well, I would utilise superfluous seedlings from the 
patches from their third year onwards (younger seedlings would 
not be robust enough) to fill up the intervals between the patches. 
An ideal method would, of course, be to grow agricultural crops 
on the ground up to, and including, the seed year, but it would 
be impossible to find a sufficient number of persons complacent 
enough to take up the cultivation on the condition of clearing 
out at the end of the rainy season immediately following upon 
the fall of the seed. Grazing must, of course, be absolutely 
excluded until the young crop is tall enough to be safe from injury. 

6. Before deciding to write this letter I asked our old 
friend, Mr. T. B. Fry, now in charge of the Central Forest Circle, 
Bombay Presidency, to give me the benefit of his long experience 
of the anjan in that Province. A copy of his reply is annexed. • 
At the same time I would ask you kindly to favour me with 
your own experiences and views. 

Letter No. 1558, dated the 11 th August 1903, from T. B. Fry a 
Esq ,, Conservator of Forests Central Circle, Bombay Presidency , 
to the Conservator of Forests, Berar. 

Tn reply to your letter No. 312 of 3rd intstant, I have the 
honour to say that our experience regarding the natural repro¬ 
duction of anjan appears to be much the same as that which 
you have described as taking place in Berar. The tree seeds 
more or less irregularly every year and abundantly every third or 
fourth year, but in spite of this one never finds a dense growth of 
saplings. Throughout Khandesh and Nasik, where the tree is 
fairly abundant in parts, I have almost invariably noticed that the 
trees are dotted about singly 20, 30 or more feet apart. In our 
case fire and grazing may have had something to do with this, 
especially in Khandesh. If we could protect seedlings from these 
two dangers, I believe that many more of them would survive, 
though possibly the open nature of the forests in which the anjan 
grows may have something to do with the great mortality 
among the seedlings. Perhaps they cannot stand the fierce hot 
weather to which they are exposed, and something might be 
gained by introducing nurses. 


REVIEW. 


' Progress Report of Forest Administration in Assam. 

1901-02. 

The area of reserved forest in the Province at the close of the 
year was 3,707 Bquare miles, 98 square miles having been added 
(99 added, 1 excluded) to the area shown in last year’s report. In, 
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the unclassed forests 976 square miles were added and 350 
excluded, owing to relinquishment, leasing and correction of areas, 
the total area on the 30th June *902 being 17,865 square miles. 

Under the forest settlement operations 99 squaie miles were 
notified as reserves, whilst 131 square miles was in course of 
settlement at the close of the year. It is satisfactory to note that 
rights of villages m the Barail reserved forest in the Cachar Divi¬ 
sion were disposed of at a cost of Rs. 1,385. 

The expenditure on demarcation work and maintenance of 
boundary lines amounted to Rs.2,838 as compared with 2,619 in 
1900-01, the cost per mile being Rs. 0-2-9 greater during the year 
under review. 1,143 miles of line were cleared and 4,602 boundary 
mounds repaired from the same spot. 

During the year the revision of the Goalpara sal forest plan 
was commenced, but very little progress would appear to have 
been made with the work, said to be due to a scarcity in the 
labour supply. One wonders how many coolies are required 
for preparing an Assam working-plan ! The Dambu working- 
plan also came up for revision, the 15 years for which it waB 
sanctioned coming to an end at the close of the year. In this 
period only 2,820 trees were exploited out of 8,000 mature 
trees, and the officiating Conservator states that a revision of the 
plan is therefore not called for until there is a rise in the 
demand, and he says that the introduction of some scheme 
of extraction by means of portable tramways or slides to make 
transport easier seems necessary. One would have thought that 
this would have been one of the first things to be considered at 
the time of the preparation of the working-plans 15 years ago. 
To draw up schemes for the future working of a forest in which the 
number of trees to be extracted during the period is laid down and 
to omit to include full detailed plans of the methods by which 
these trees are to be taken out of the forest, with full and carefully 
worked-out data as to the cost of these extraction works and their 
nature, whether roads, tramways, slides, etc , is to produce a plan of 
little assistance to the officer whose duty it is to carry it out and 
one hardly worth the paper it is written on. A plan shows the 
number of trees, etc., which should be extracted and consequently 
the amount of revenue to be obtained from the area It must also 
clearly show the amount which will be required to be spent annu¬ 
ally to enable this extraction to be made. 

We gather that the question of export works would appear 
to be receiving serious attention, an expenditure of Rs.10,' 42 
having been incurred on 2£ miles of a portable tramway line for 
use in the Goalpara, to which another mile was to be added during 
1902-03. The expenditure on buildings decreased from Rs. 17,960 
in 1900-01 to Rs 10,456 in 1901-02. The reason for this large 
decrease does not appear from the report. We consider any 
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cheeseparing economy in this branch of expenditure to be a very 
false policy, since the proper housing of the establishment is 
intimately connected with its health, and a sickly staff must 
necessarily mean poor work. 

The table showing the breaches of forest law shows a decrease 
of 19 cases taken into court for the year under review, the fire 
cases decreasing hy nine. Two important cases resulted in satis¬ 
factory convictions. In the one unauthorised fellings resulted in 
the offender being fined Rs 200, in the second the obliteration of 
Government forest marks on a log and the possession of an 
unregistered mark were met by fines of Rs. 500 and Rs. 250 respec¬ 
tively-- both most satisfactory cases in which to have obtained 
convictions, though perhaps a sojourn in jail in addition to the 
fine would have better met the desserts of the first offender, since 
there are more places in India than Assam where such offences 
are common and they are invariably exceedingly difficult to bring 
home to the offenders. So profitable is this form of robbery 
and so small the risk of detection that a fine of Rs. 500 can 
easily be paid out of the large gaius, whereas a sadden lengthy 
sojourn in jail disconnects “ business” arrangements and may not 
impiobably lead to further discoveries and convictions. 

* Fire protection during the year was very successful, only a 
small portion of the area protected suffering. The reason is 
attributed to .the commendable exertions of the protective staff 
and to a favourable fire season. 

t ' Grazing in the reserve forests does not appear to require 
much auxious consideration in Assam, Bince 73 per cent, of the 
total area was entirely closed throughout the year, whilst of the 
balance 915 square miles were closed only to browsers for the 
whole year and 63 square miles for part of the year, leaving an 
area of 21 square miles only unrestrictedly open. The whole of 
the unclassed State forests were, however, open to grazing. 

Creeper growth would seem to be becoming a serious menace 
to the sal trees in Goalpara, and we certainly agree with the 
officiating Conservator that in good sal foreBt expenditure must 
be faced in order to keep down this ourse of semi-tropical forest 
areas. 

Kokowa bamboo in the Nowgong and Tarai bamboo in the 
Garo Hills flowered during the year. 

The expenditure incurred on plantations was Rs. 6,554. 4,252 
rubber trees were experimentally tapped during the year j they 
yielded 1,2401b of clean rubber and 814fi) mat (inferior) rubber. 
The expenditure incurred on the tapping operations was Rs. 671. 
Tfie rubber remained unsold at the close of the year owing to & 
fall in the market price. 
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The Charduar caoutchouc plantation was extended by 217 acres 
at a cost of Es 6,349. Experimental tapping was again carried 
on in the plantation, 4,193 trees being tapped, their average age 
being 22 years. 1,071 rubber trees in the nurseries in compartments 
2 and 3 of an average age of 22 years were also tapped. The 
result was a yield of 6,7401b of rubber, which remained unsold. 

A rough system of selection felling is said to prevail in the 
reserve forests throughout the circle, under which no tree of under 
4^ feet girth may be felled. 13,210 trees of all kinds were 
removed, of which 6,819 were sal, as against 11,250 and 7,386 
respectively in 1900-01. In the unclassed forests 11,550 trees 
of all kinds were removed as compared with 27,477 in 1900-01, 
the decrease coming under the trees removed under trade licenses. 
The receipts fiom grazing show an increase of 17,012 as compared 
with 13,925. 

There was a decrease of more than a million cubic feet of 
timber as compared with the previous year, and this is attributed 
entirely to the fluctuating demand for qurfcati timber in the 
Garo Hills, This demand appears to drop by a third every other 
year. 

The departmental operations undertaken show that 73,906 
oubic feet of timber, 11,586 cubic feet of fuel and 18,172 cubic 
feet of minor produce were extracted as compared with 50,742, 
4,651 and 12,913 cubic feet respectively in 1900-01. No sleeper 
operations were undertaken. 

Purchasers removed 4,693,420 cubic feet as compared with 
5,541,481 of the preceding year. 

The number of tea boxes sold amounted to 412,887 as 
compared with 386,076, the royalty realised being Ks. 22,362 
as against Es. 20,938. 

The value of minor produce decreased by Es. 63,000, ohiefly 
due to the smaller revenue derived from rubber owing to the 
low prevailing market rates. It is proposed to send that collected 
departmentaliy to England in the hopes of realizing a better 
price for it. 

The financial results are as follows:— 

Ss. 

Receipts ... ... ... ... 4,88,908 

Expenditure ... ... ... ... 3.25,507 

Surplus .w 1,58,401 


A decrease of Rs. 62,0.16, which has already been explained above. 
Some new rules were introduced during the year for the regulation 
of the extraction of produce from the G-aro and Jaintia Hill 
tracts. 
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V.-SHIKAR AND TRAVEL- 

The Indian Pheasants and their Allies. 

By F. Finn., B. A,, F. Z. S. 

(Continued from page 420.) 

CHAPrER IX. 

QUAILS. 

The partridges being now disposed of, we come to the quails, 
under which heading, as I said in the introduction, are included 
all the smallest members of the pheasant family, having the 
closed wing under five inches in length. The term, like “ teal ” 
among the ducks, is somewhat conventional, for just as some 
small dueks, such as the whistlers, are called “ teal,” though 
their relationship to the proper teal is obviously small, so some 
of the “quails’’are evidently tiny partridges rather than close 
allies of the typical quails. Whatever their real relationships may 
be, the ten little game birds which are popularly known as quails 
are separable as follows :— 

The Mountain quail by having the tail well-developed, 
nearly as long as the closed wing; other quails having very short 
tails. 

The Stout-billed bush quails (2 species) by their thick, short 
bills, and short but well-formed tails about half as long as the 
wing. 

The Slight-billed bush quails (4 species) by having ordinary 
bills and well-formed tails about two-thirds as long as the wing. 

The Typical quails (3 species) by having no noticeable tail at 
all, the tail feathers being not only less than half as long as the 
wing, but so soft that they are not easily distinguished from the 
ordinary plumage of the rump. 

It should be noted that the so-called Button qnails or 
Bustard quails do not belong to the pheasant family at all, but 
form a curious little group of their own, the Hemipodes, which 
will be dealt with at the close of this series. They have the 
same soft tails as the typical quails, but differ from them and 
from all other Phasionidce in having no hind-toe,* no web at the 
base of the toes, and only a single row of scales down the front of 
the shank. The head has also a quite different expression from 
that of ordinary quails, the bill Deing longer and the eyeB 
yellowish white. 

* The Australian Plain Wanderer [JPedionovnus torquatus) has a hind toe 
and seine Australian Heuupodes have short stout bills, but the above charac¬ 
ters will diagnose all Indian species. 
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The typical or soft-tailed quails fall into two sections, one 
containing the common Japanese and Rain quails, with the sexes 
not very different and about a dozen feathers in the tail, and the 
other the little painted quail, m which the male and female are 
extremely unlike and there are only eight tail feathers. The 
plumage in these quails is marked conspicuously with light 
streaks above, and theie is no spui in eithei sex, though this does 
not pi event the males from fighting furiously They live always 
on the ground, and are more or less migratory. 

The Common Quail. 

Goturnix communis, Blanford, Faun. Brit. Ind , Birds, Vol. 
IV., p 114. Native names:— Bater, Bara better, Gagus bater. 
Hind.; Butairo, in Sind ; Bah i, Bengali; Gunctri, Unya; Soipol , 
Manipuri; Botah Svrrai, Assamese; Bur-qanja, Qnr-gauj, Poona 
and elsewhere; Burli, in Belgaum ; Gogari-Yellachi, Telugu; 
Pertia-ka-deh, Tamil; Si pale haki, Canarese. 

Both sexes of this species are much alike, the plumage being 
a mixtuie of black, brown, and buff, stieaked with cream colour; 
there is a conspicuous cream streak down the crown and eyebrow 
stripes of the same colour. Below, the plumage is buff, darkening 
into reddish biown on the flanks, which are spotted with blackish, 
and boldly marked with whitish streaks. The pinion quills are 
brown, with buff bars on the outer web. The bill and eyes are 
dark and the feet flesh coloured. 

The male has the breast without spots, and the throat dirty 
white with a dull black maik shaped somewhat like an anchor, 
the shank running down the centre of the throat and the arms 
curving up on each side. The female has the throat plain 
whitish, but the breast is spotted with black. Although there is 
a good deal of variation in tint m this quail, Indian specimens 
are on the whole true to colour, though some males occur 
with a rusty ground colour on the throat; in Europe this, 
and even the marking, is more variable: and this part of 
the plumage may be entirely dark or rusty brown. This 
quail is about eight inches long, with the wing, which is 
longer in proportion than in any other bird in the family, four 
to four-and-a-half inches; the shank is about an inch long. 
The hens run longer than the cocks, though the difference is not 
striking. The weight is between three and four ounces. 

This is the most widely-spread and thoroughly migratory 
species of the present family; it is found over most of Europe, 
Asia, and Africa, breeding in the northern parts of its range 
and moving southwards in winter. Great numbers are caught 
on migration and many must perish at sea; 1 remember, ten 
years ago, I saw one poor little thing try to board a ship I was 
on in .the Red Sea, and, striking the side, fall into the water. 
Another, less utterly exhausted, was caught on board and 
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ultimately reached the London Zoological Gardens. Most of 
our Empire is visited by this bird in winter, but it is most 
abundant in Northern India, rare in Burma, and absent from 
Ceylon and Tenas^erim. Some come by sea on to our Western 
coasts—Sind, Cutch, and Guzerat—but most cross the Himalayas 
from Central Asia, and these arrive earlier. 

Their distribution with us varies with the season they 
encounter on reaching India. If there is plenty of food in the 
north, most of them stay there, but in years when the crops are 
deficient there, they move southward to a greater extent; more¬ 
over, in some years a great many more birds arrive than in others. 
In the Calcutta bazaar during the seven years I have watched it, 
quails only came into the ordinary bird-sellers’* hands one winter, 
about two years ago if I remember aright; then the men had 
plenty of them, and they were reported as being unusually 
common in Bengal. Ordinarily only one man in the Calcutta 
bazaar has quails, and he gets the birds from up-country and 
keeps and feeds them for months, being a resident and consider¬ 
able dealer, unlike the men who only come in the winter to 
sell birds more or less locally captured. . 

The quails come in across the sea from the west before the 
end of August, and about a fortnight later the main body from 
the north arrive. At the end of February they begin to draw 
northwards again, and if the south of India has not come up 
to their expectations, the north will be full of them in March. 
Some will linger in the south for a time as others had done in 
the north, but in any case hardly any will stay behind 
permanently and breed with us. 

They migrate at night as a rule, though stray specimens 
may be seen, at sea at any rate, by day. Mr. Hume describes how 
on one moonlight night in April a few miles from Mussoorie, a 
huge cloud of them, “ many hundred yards in length and fifty 
yards I suppose iu breadth,” passed over him quite low down. 
That the quail is more or less nocturnal I have little doubt. A 
specimen which I kept years ago in my rooms at Oxford was quite 
as active by night as by day, whereas ordinary birds will go to 
roost in a room quite irrespective of the artificial light of lamps 
or gas. For the same reason quails are very unsuitable inmates 
for a mixed aviary, unless they have a wing cut,as they will get 
restless at night and fly up against the roof, to the detriment not 
only of their own personal appearance, but also of the peace and 
happiness of the other inmates of the place. 

A special place for quails, where these birds may he kept for 
food, should, however, it is said, be kept dark to prevent their 

* Quail were very plentiful round Calcutta in Decemher-January, 1899- 
1900, good bags being made in a couple of hours’ shooting The birds were 
also plentiful in the Dun (N - . India, in the autumn of 1900 and spring of 1902, 
—Hon. Ed. 
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fighting. The floor of a ‘‘quailery” should be well supplied with 
sand, and fresh, turf, w hite ants occasionally, and a constant 
supply of water in a small tiough should be provided in addition 
to their ordinary food of millet. Thus treated they will keep 
fat and healthy, and, as many people know, be of the greatest 
use in the hot weather As thfy are even better to eat when 
properly fattened than when killed wild, it is not only humane 
but politic to treat them as well as possible, as is the case with all 
other animals in a state of captivity or domestication. 

The natural food of this quail is millet and other grain when 
it can get it, and at other times grass-seed and small insects chiefly; 
it feeds chiefly in the morning and evening, resting in the middle 
of the day. Here and there a few pairs remain and breed with us, 
even in the east as far as Purneah and south in the Deccan* 
These, however, are not of a resident strain or race, such as exists 
in some other countries which quail also visit as migrants, but 
birds which by some accident, such as one or both of the pair 
having been wounded by shot, have been unable or unwilling to 
depart with the rest of their kind. 

Though the male hfos the reputation of associating with 
several females where the species is numerous, he appears to pair 
with one only in India; the nest is a mere hollow in the ground, 
usually with more or less of a lining of grass. In India ten eggs 
appear to the largest clutch, though up to fourteen may be laid iD 
Europe. 

These eggs are a little over an inch long, and are speckled with 
browD on a buff ground, the markings varying a good deal. They 
may be found in March and April. In the latter month this 
bird was observed to be breeding abundantly about Nowshera 
in 1872, which was an exceptionally backward year, so that 
the quail had evidently decided in many cases to make the 
best of things where they were and not go north, since they 
should have all been out of India a month later in the ordinary 
way. 

The cock quail is a pugnacious little wretch, and is often 
kept by natives for fighting, as he used to be also by the ancient 
Greeks. The latter used, besides setting the birds at each other, 
to indulge in an even more feeble sport, which consisted in putting 
one’s bird in a ring when the other player tapped it on the head 
with his finger, and won the game if the bird ran out of the circle. 

In Calcutta I have now and then seen in the quail cages a bird 
of a lunid red ochre hue, evidently stained with some dye: and 
I am told on good anthority that the said dye is nothing more or 
less than the saliva of a pan chewer, smeared on the luckless bird 
to stimulate its courage; certainly such an application would 
infuriate a white mouse, I should think ! Presumably the bird 
which, after this dootoring, permits itself to be defeated is frugally 
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sold as an edible ; but after this I rather draw the line at red 
quails in that capacity. In China the unhappy quail is said 
to he brought to an enhanced state of irritability by baths of 
hot tea. 

The note of this quail is unmistakable, being a distinct 
tri-syllable, the first note being the longest; many atlemps 
have been made to render it in words, such as “ Wet my feet.’’ 
This is only uttered by the male, but some small chirping 
notes aie emitted by both sexes. 

Their haunts are in crops and the stubble of these, grass, 
bush jungle, any low cover in short, and they afford more "good 
shooting than any other bird of this family in India. Their flight 
is low, straight and swift, and one has been seen to escape fiom 
a harrier by sheer speed, but then a harrier is not a very swift 
Lawk. They are often very unwilling to rise, and I have even 
heaid of one being trodden upon, which is what one might call 
falling a victim to a policy oHaistez-fairt* 


VI.—EXTRACTS, NOTES AND QUERIES. 


The Home Timber Trade and Forestry. 

Part II. 

Tn the first part of this article we confined ourselves to a 
brief notice of the close relations existing between the forester 
and the timber merchant, and pointed out some of the recom¬ 
mendations of the recent Government Commission on Foresrtry 
for improving the education of owners, agents, foresters and 
woodmen so that a better and more efficient system of forestry 
may be introduced into this country. The necessity for this 
is apparent to everyone who depends for his living, or a part 
thereof, upon our home timber productions. The present deplor¬ 
able condition of British forestry has been too often emphasised 
recently to need fuither comment here, except to say that it 
was the increasing outcry against the continued existence of this 
condition for an indefinite period which was diiectly accountable 
for the appointment of the commission by the late Mr. Hanbury, 
whose untimely decease is deeply regretted by everyone inteiested 
in the land problem. 

The establishment of a high standard of theoretical and 
practical education in woodcraft must be looked upon as the 
primary step towards improved forestry ; but, at the same time, 
before any considerable sums of publio money are expended in 
this direction, we desire to know the exact form it is con¬ 
templated that this new educational system would take. Special 
lectures upon tree growth from chemical, botanical, geological aud 
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agricultural points of view would doubtlebs be beneficial scienti¬ 
fically. A practical knowledge for growing trees to perfection m 
mas«es is ver^ useful. But in growing trees with public money the 
commercial aspect demands the highest consideration. It would 
not be wisdom to enter into hazardous experiments with untested 
varieties of trees at the outset. We do not altogether anticipate 
tnis would be the case, but we feel corbelled to utter a word of 
warning, as we have noticed during the last few years that there 
is an increasing tendency amongst arboriculturists to experi¬ 
ment in growing trees of foreign extraction but which turn out 
to be entirely unsuited to our climate, and it is just possible that 
they might look upon proffered Government assistance as a 
favouiable opportunity for carrying out these experiments upon 
an extensive scale, and would bring pressure to bear for the 
purpose. We have already a great variety of timber-produci ng 
trees which, from geneiations of experience, are known to be 
callable of perfect development and are adapted to the British 
soil and climate, and on the strength of this proven knowledge 
the whole structure of the home timber trade is built up. We 
would not throw cold water upon any experiments for increasing 
by valuable additions those varieties constituting our standard 
commercial timber trees, but this inu&t be a secondary rather 
than a primary matter. In any serious State-aided attempt to 
improve our forestry it must be essentially upon an economic 
basis, and it is necessary to proceed along lines possessing the 
greatest possiblitiea of success with the least risks of failure, and 
it can only be done in this case by taking advantage of practical 
knowledge resulting from long experience, and absolutely confin¬ 
ing the first steps to perfecting our piesent varieties of home¬ 
grown timber trees ; and there is plenty of scope in this 
direction alone to occupy the most ardent forester for many 
years to come. 

Although the Government commission are deserving of praise 
for recommending increased facilities for thoroughly educating 
all persons in any way connected with forestry, they appear to 
shirk the main issues. Education, after all, is merely preliminary, 
and if State aid is to stop short there we are afraid it will 
do more harm than good. It will create an intolerable posi¬ 
tion for 1 the newly-educated and ambitious forester, instead 
of leaving him in a state of blissful and contented ignorance. 
In the majority of instances he will find his hands tied by 
the limited resources of the owner, who may not be in the 
position, or even have the inclination, to lay out money to 
improve his woodlands; and after much expense to himself, and 
considerable cost to the country, the poor forester, with all his 
certificates and diplomas, will be compelled to hide his light 
under a bushel, and revert to his pre-educated existence—a sadder 
and a wi&er man. It would be the greatest possible mistake to 
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stop short ns soon as the course of technical instruction was com¬ 
pleted. In the event of anything being done, it should he 
incumbent upon the State to provide positions in which those 
foresters who had successfully passed through their studies could 
advantageously utilise their knowledge so as to warrant the 
expenditure of public money for educational purposes. Any 
attempt to solve the*problem of British forestry cannot be 
satisfactory unless it is carried out in a wholehearted manner. 
No amount, of mere tinkering will assist the matter one iota, but 
would give rise to much dissatisfaction amongst the public, who 
would look npon it as a useless expenditure, unless some really 
permanent and profitable object was to be attained, and any 
adverse attitude would probably end in a retrogressive movement, 
causing any effectual solution to be postponed indefinitely. 

Any extensive improvement of British forestry can only be 
accomplished by forestry becoming a great State industry. To 
any one who has given serious thought to the question this is 
a foregone conclusion, as no individual efforts on the part of 
private persons can ever sncceed in giving the country a rePable 
supply of timber in large enough proportions. It is the aim of 
those persons who have the question most at heart to place the 
country in a position independent of foreign competition as far as 
coniferous timbers and those hardwoods which can be grown to 
perfection in our climate are concerned, and the only way in 
which this can be done is for forestry to be conducted on 
commercial lines absolutely controlled by the State, with the 
exception of those woodlands already in cultivation by private 
owners, which, by the way, if improved, would act as a welcome 
supplement, although their present unsystematic condition 
renders them scarcely worth consideration. The astounding fact 
that there are 21 million acres of waste land in the British Isles is 
a standing disgrace, reflecting adversely nj on all onr national, 
political and social economic systems. The future historian as 
he turns to this fact will he amazed at the immense and 
paradoxical folly of our times. Our overcrowded towns glutted 
with a superfluity of both skilled and unskilled Jabonr, our depopu¬ 
lated rural districts deserted f$r the towns and arid wastes and 
barren plains of far-off countries, will present to him a mysterious 
and inscrutable problem, particularly as we have within our reach 
a natural mine of wealth totally unexploited not only capable of 
giving employment to a great new rural population, but with 
untold commercial possibilities .—Tituhet Tmde Journal. 
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The Lumberman and the Forester." 

By Gii'pojm Pinciiot, 

Forester, U. S. Department of Agriculture. 

It is only a few days since President Roosevelt, speaking 
to the Society of American Foresters, a body of professional 
foresters, said that in the final analysis the success of forestry 
must depend upon the attitude of the lumbermen toward it. [Vide 
p. 301 of this volume,— Hon. Ed.] That view is accepted and 
believed by no one more completely than by the foresters, and 
it is, first of all, for that leason that I am glad of this opportunity 
to say a word to you. I realize that the great majority of the 
timber lands of the United States will pass through your hands 
tiiat or last, and that upon your attitude toward them will depend 
the final result, not only to you in your business, ‘but to the 
nation at large in the perpetuation of its forests. 

One of tbe recent tendencies-! in the lumher business has been 
to reduce waste in eveiy possible direction. You have taken this 
up first of all m tbe mill; it has gone from the mill to the woods 
and the methods of logging, and m many parts of the countiy 
has already begun to affect methods of cutting This tendency 
to avoid waste, to make better use ot natural resources, is not 
confined to the lumber trade by any means. It is characteristic 
now of all the industries of the United States, and is the logical 
outcome of the economic situation, just as, in my belief, tbe 
interest of the lumbermen in forestry must necessarily be the 
logical outcome of the economic conditions under which the 
lumber business is placed You have naturally and logically 
moved foiward step by step in this pi ogress of eliminating waste, 
making moie out of the material witfi which you have to V’ork. 
It is perfectly logical and natnial, theiefore, that tbe next step 
for yon to consider is the use of your standing timber, nob 
merely for Itself alone, but also in 1 elation to the value of the 
land to yon later on. That is the whole essence of forestry. 
As President Roosevelt has phrased it, “ The principal idea in 
forestry is the preservation of forests by wbe use,” and the 
conception upon which the whole matter is ba'.ed is simply the 
question of whether or nob you iutended to get a second crop. 

Ihe old idea that the forester was the euemy of the lum¬ 
berman, and, above all, the enemy of cutting timber disappear¬ 
ed long ago from the minds of foresters, or rather friends of forest¬ 
ry—for no true foi ester ever held it—and is rapidly disappearing 
from your minds and those of other lumbermen. And that is 
] erhaps Ihe happiest aspect of the whole situation, fir the perpet¬ 
uation alike of your industry and of forestry depends upon 

H Address delivered before Convention of National Lumber Manufacturers’ 
Association, Washington, D. 0, April 20. 1903. 
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jour attitude toward this single question : Do you or do yon not 
intend to get a second crop ? 

I am very far from wanting to discuss with you the supplies 
of standing timhcr or the prospect of a timber famine—questions 
with which you are more familiar than 1 am ; but it is perfectly 
obvious that the supplies of certain kinds of timber are rapidly 
disappearing, that the lumber trade is falling back year by year 
on pooler material and longer hauls, and that the question of its 
continuance is already demanding an answer 

This is purely a business proposition which T want to lay 
before \ou, to be considered, accepted, or rejected on a business 
basis. Forestry deals with the forest in some wavs with which 
you have but an induect interest. 1 am not talking now about 
the effect of forests on the flow of streams, on winds, or on the 
general prosperity—matters of vital importance in their place; 
but the question I want to bring to you is simply this: L it 
worth )our while, from a commercial point of view, to consider 
the forest as a part of your plant, and from that point of view 
should )Ou cut off your timber and let the land go back for taxes ? 

Let us take an illustration. {Suppose any one of you has a 
tract of timber land in Arkansas, for example —for we have some 
good figures for that State. You find that under certain 
conditions, which make practically no difference in the cost of 
getting out your logs—and it is the business of the Bureau of 
Foiestry to ascertain what those conditions are— yon can get 
a second crop # of the same amount off that land in foity 
years. It will be a man’s tendency, as it was mine when I 
began this work, to think of forty years as a very long time, a 
period beyond ordinary calculation, hardly worth while to figme 
on. Nevertheless, if I inWpiet the economic tendency of the 
country at all rightly, men look farther ahead now than they once 
did, and it is very well worth their while to do so We will say 
that in foity years you can get a second crop on that land equal to 
the first. We take the sturapage at its present value, with taxes 
as they now stand, and we estimate the expense of protection 
against fire and theft. We find in this particular easp that the 
returns on the capital invested for those forty years is 6 per cent, 
net. That is calculated on the basis of the present value of 
stumpage. We all know that the value of stumpag® will increase 
largely in forty years. The matter becomes, then, simply a 
question of whether or nob it is worth your while to take the inci¬ 
dental risks and hold your land for forty years rather than to pub 
yonr money into something else. But it is not a question of 
whether you will put the money back into your land after taking 
the timber off of it, bub whether you will take the timber off in 
such a way that when you have cut over the laud it will bo iu 
condition to go on producing timber without further expense. 
Either the timber land is part of the manufacturing plant, or it is 
not, and that is the whole difference. 
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If you are the owner of a mill, n» of course you all are, you 
must necessaiily consider, if }cu wint to keep that null m 
permanent operation, how much land you need to giow timher to 
supply you with your daily cut. Then you have a complete plant 
which is like a machine shop, turning out material for its own 
needs. From the point of view of the forester, wheie a business 
question is as clear cut as that, it becomes as foolish to destioythe 
productive capacity of your land ns it would be for the ownei of a 
machine shop, when he had an order for a shnft or a cog wheel, to 
take that shaft or cog wheel out of Ins own machinery and sell it 
rather than make his machines produce it. As I have said, and 
repeat, this is purely a business question. 

The Bureau of Forestry offers certain assistance to lumber¬ 
men m preparing the basis upon which such questions can be 
most intelligently decided What it does is simply to put a 
certain amount of trained skill at your command. You pay the 
expense and we prepare for you the necessary figuies. The way 
we do it is to send a man to the spot, who finds out what there is 
on the ground, with special reference to the smaller sizes—how 
fast each diameter class of trees grows, how much will be left of 
certain sizes after cutting out others, and how much will be 
standing to the acre after a definite number of years. We put the 
thing purely and entirely on a business basis. 

These methods of forestry are not at present as fully applic¬ 
able everywhere in the United States as they will J?e later on, and 
it is as far from me as possible to want to urge any man to adopt 
the methods of forestry unless they are going to pay. The 
arrangement we make with timber owners is never that they shall 
be compelled to apply the plans we submit, but always that they 
shall apply them or not as they find it wisest to do. I would be 
exceedingly sorry if any man should take up a proposition in 
forestry and apply it if he was not confident it would turn out well, 
because this is not a question of a few days or merely for present 
conditions. 

What I have been describing to you is, of course, only one of 
the ways in which the Bureau of Foiestry i« attempting to serve 
the lumber interests of the United States. Another is a very 
extensive series of timber tests which we are just taking up to 
learn the comparative merits of different timbers for different 
purposes: and there are many others, some dealing dnectly with 
the lumber interests and some indiieetly. But the essence of 
what I have to say to you to-day is simply that this matter of 
practical forestry is presented to you as a business proposition to 
be accepted or rejected as a business proposition, and that my 
interest in it and the object of my presence here is simply to ask 
you whether it is woith your while to consider vour forests as a 
part of vour plant or whether it is better worth your while to 
abandon them aftei they have been cut. 



DENNY, MOll' AND DIOKSON'b WOOD MARKET REPORT. 541 

1 shall be very glad, indeed, if I can answer any questions 
which may come up now or later on, and I shall be especially glad 
it I or any other member of the Bateau of Forestry can be of use to 
you, individually or collectively, in any possible direction. There 
has been too long a feeling that the foresteis were trying to force the 
lumbermen to do something or other against the lumbermen’s will. 

I think it is time for the lumbermen to give the Bureau of Forestry 
a chance to do some things which they would like to have it do. 

VII—TIMBER AND PRODUCE TRADE. 

Churchill and Sim's Wood Circular. 

\tk Stptemuer 1903. 

East Indian Teak.— The deliveries for the first eight months 
of this year amount to «,6l)3 loads as compared with 8,890 loads 
in the same period of 1902; while for August last they are 1,041 
loads against 901 loads in August a year ago. The London 
market has been dull during the month, prices being at a level 
from which they must come down some time or other if there is 
to be a return of free supply and consumption; and although 
there is no prospect of this ahead at present, the trade remains 
hampered and nervous. In the meantime the forward demands 
which arise cannot be quoted for, even for next year’s supply. 

Rosewood — East India. —Well grown wood, of large dimen¬ 
sions, would fipd ready buyers at full figures, but small and 
inferior logs are not wanted. 

Satin wood—East India. —The demand remains inactive 
and sales are nob easily effected, while the stock on hand is more 
than sufficient. 

Ebony—East India.— Most of the wood in stock is inferior 
and consequently very unsaleable. 

PRICE CURRENT. 

Indian teak, logs, per load ... £10 to £18 

„ „ planks „ ... £12 10s. to £20. 

Rosewood, per ton ... ... £8 to £11. 

Satinwood, per s.ft. ... ... 6d. to 1 Sri- 

Ebony, per ton ... ... £8 to £11. 

Denny, Mott end Dickson. Limited. 

Wood Market Report. 

1 si September 1903. 

Teak. —The landings in the docks in London during August 
consisted of 655 loads of logs and 2o8 loads of planks and 
scantlings, or a total of 913 loads, as against 220 loads for the 
corresponding month of last year. The deliveries into consump¬ 
tion were 496 loads of logs and 389 loads of planks and scantlings 
—together 885 loads, as against 972 loads for August 1902. 
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The Jock btocks at date analyse as follows:— 

o,739 loads of logs, as against 5 12-1 loads at the same /lab 11-4 Year 
3,007 ,, jyliinlvs, ,, 3,210 ,, ,, 

— ,, blocks, ,, —* ,, „ n 

Total 9,31G loads „ 8,001 loads „ „ „ 

The market has develojied no new feature. The Indian 
shippers continue to look to America and South Africa rather 
than to Euiope for the marketing of the small supplies remaining 
on hand at the shipping ports. The chief question of interest for 
European importers is, when the present autumn's outget from 
the forests is likely to reach Rangoon, Moulmein and Siam in 
sufficient quantity to judge of the quality and volume of such 
outget. Shippers do not seem to contemplate that the 
result is likely to affect their present independence of the 
Euiopean market; but, naturally, contiacts are of a hand-to- 
mouth character with irapoiters here, and consumers, at the 
present level of prices, continue to be reluctant to buy anything 
more than they impeiatively need. This market is, therefore, 
likely to be a dragging one for the remainder of the year—the 
more especially as the efforts to substitute Oiegon and pitch pine 
for many pui poses whete teak used to be specified are meeting 
with some measure of success. 

Business during August has shown some little revival in a 
few directions, but this has been due rather to the approaching 
close of the season in respect to some imports, than to any 
strengthening m the demands for consumption. 


Market Rates for Products. 

Tropical Agriculturist , lsl September 1903. 


Cardamoms 
Croton seeds 
Cutch 

G-ura Arabic 
Do. Kino 

India-rubber, Assam 
Do. Burma 
Myrabolcims, Madras 
Do. Bombay 
Do. J ubbulpore 
Do. Bengal 
Nux Vomica 
Oil. Lemon-grass ... 
Orchella weed, Ceylon 
Sandalwood, logs 

Do. chips ... 
Seedlac 

Timuiriuds, Calcutta 
Do. Madias ... 


per lb. 

Is. Qd. to Is 7 d. 

>1 

cwt. 

Ids to 22s. C)if. 

99 

99 

20s. to 27s. (id. 

99 

99 

15s. to 20s. 


lb. 

4 d. to 5d. 

99 

99 

2s to 3s. 2d. 


99 

2s. to 3s. Ad, 

>1 

cwt* 

6s. to 6s. 


99 

48. to 7s. 6/7. 


99 

48 to 5s. 6/7. 


it 

3s. (id to 5s. 


99 

7s. to 10s. 


lb. 

6£d. 


cwt* 

10s. to 12s 6 d. 


„ ton £15 to £30. 

„ „ £4 to £8. 

„ cwt. 115s. to 122s. 6<Z. 
,, ff 8s. to 10s. 

4s. 6 d. to 6s. 


*•* U 
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Notice to Subscribers. 

Mr. E. P. Stubbing, Honorary Editor, having proceeded on six 
months’ fuilough to Euiope, Mr. ii. McIntosh liaB undertaken 
to act temporarily as Honorary Editor until Mr. Stebbing’s 
return. All contilbqtions should be addressed to R. McIntosh, 
Honorary Editor, Debra Dun, United Provinces. 


The Commercial Value of Mhowra (Bassia latifolia, Bozb.) 

Seeds- 

By G. M. Ryan, F L.S., I.F.S. 

It might interest Forest Officers in the Bombay Presidency, 
and also other parts of India, to hear, in case information on the 
subject has not already reached them, that a brisk demand has 
just set in in the Bombay market for Mhowra seeds. A certain* 
demand for this minor pioduct has existed, it is true, during the 
past few years for various puiposes, as the expoit returns quoted 
later on show ; but the present demand appeals to be quite distinct 
from the previously existing one, brought about apparently by a 
discovery in Europe of a new use tor the oil hom the seeds; and 
the supply, judging by information obtained in the Bombay 

market, appears to be unequal to the demand. 

«* 

A gentleman in one of the leading firm*- in Bombay, under date 
2nd October 1908, referring to Mhowra seeds, says: ** WeJbought 
only yesterday at R*>. 5-8 per cwt., but this was an unusual price; 
you may take Rs. 4-8 per cwt. delivered free railway station in 
Bombay as a reliable rate. Prices of Mhowra seed fluctuate a 
great deal, but I have never seen them below Rs. 4-4 per cwt ” 

Another large firm received an order from England on the 
3rd instant for Mhowra seeds at £8 2s 6ci per ton, but have been 
unable so far to execute it. Such being the state of things, it 
seems incumbent on me, with a knowledge of the facts, to make 
them knowu, and it is felt that by doing so thiough the medium 
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of the Indian Forests*' some benefit might accrue to the State 
thereby. An eye ought certainly to he kept on the Mhowia seed 
collections wherever the tree is found in any quantity, and if timely 
arrangements aie made for the Departmental disposal of the produce 
some additional revenue may possibly be realized in certain locali¬ 
ties from this pioduce. The maiket value of Mhowra seeds is 
higher than for myrabolams,and if it is considered desirable in the 
inteiests of the btate to dispose of the latter minor pioduct 
annually, why not so with Mhowra seeds? 

* It might be urged that the collection of seeds will interfere 
with the local requirements of the people, for almost everywhere oil 
•is expressed from them for domestic purposes; but if the right to 
collect the seeds is farmed out, or a duty levied on the amount 
‘exported fiom a district, there need be no apprehensions on this 
score. It might be thought, also, that the collection of seeds 
will lestrict the collection of the flowers—a product which is 
“also an important article of minor produce; but fortunately no 
'apprehensions need he felt on this account also, for it is only 
the fleshy corolla of the flower which is gathered, the calyx and 
•pistil and ovary being undisturbed. In some parts of India the 
produce is evidently being collected to a tolerably large extent, 
judging by the export returns, but no record exists in the Forest 
Administration Itepoits of any revenue being realized by the State 
from it. * 

Distribution. 

So far as the Northern Circle is concerned, I am aware that 
a. large quantity of Mhowra is to be found in the Pancb Mahals, 
'lor during the severe famine of 1899, when there on famine duty, 
its majestic Form in places was prominently brought to my notice, 
’and doubtless in the other districts of (juzerat, even where no 
forests exist, such as Broach and Khaira, the tree will be found 
in fairly large quantities also In the Mandvi Taluka of Surat 
it is abundant.f In IChandesh the tree is fairly common on the 
Satpuras and Satmalas. 

Sir Dietrich Brandis, in his work Forest Flow'd of North- 
West and Central Indio t says: “It is cultivated, propagating 
itself by self-sown seedlings, and protected in most parts 
’of India. In the Punjab it is grown in the Sub-Himalayan 
tiaet find the outer valleys as far as the JRavi, but not 
commonly in the plains; abundant in all parts of Central India 
fiom Guzerat to Behar. There seems uo doubt that the tree 
is indigenous in the forests of the Sntpura Kange of Western 
India above Ghat and perhaps also of Eastern Kaman.” 

* In the Central Provinces Mali via and Achar are shown in Foim Xo. 68 as 
having been exploited in 1900-01. Maliua is possibly liasm latifolia hut 
what Achur is I do not know. 

t It iren abundant JO years ago, and the number of trees may 
reduced since, hut about this I have no information at present. 
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Mr Talbot in bis book The Trees, Shrub, and Woody Climber s 
of the Bombay Piesidency. says: “ It is common in the dry 
forests throughout the Piesidenoy, also in the Konkan and Noith- 
ICanara forests, but nowhere abundant in them ” In Thana 
it grows to advantage in the drier parts of the districts, away 
from the seacoast, the best specimens being found perhaps 
in Murbad and the Mokhada Petta—a tract of broken hilly 
country about 2,000 feet, which forms the western projection 
of the Ghats. The tree, which is familiarly known as Moho by 
the natives all over the district, is scattered in all the forests, 
though it is smaller in size in the Bassein seacoast taluka than* 
fui ther inland. It is never seen lopped for tahaL for rob* 01 ? 
cut for any other purpose. Hence it is invariably a much larger and 
more imposing tree than many others, both inside and outside the 
forests. It attains a height of about 30 to 40 feet and a giith of 
about 5 feet, and possesses a dark coloured bai k, and seems to be 
of a light demanding habit. It it a fertile cause of foiest flies 
all over Thana, for in order to facilitate collection of the corollas 
the area undei the crown of a Mhowia is cleared of all giowth, and 
the lazily disposed effect this by burning the patch underneath, 
and the fire in most oases spreads into the forest. In spite of 
notices and orders cautioning the wild tribes against carelessness 
in this respect the evil continues. The only effective check 
against this is arresting the offenders and having them prosecuted, 
and this is commencing to have successful results, judging by the 
latest returns for fires from this cause in Gential Thana. 

Economic Uses. 

Leaves .—During the famine m the Panch Mahals in 1899-00 
the leaves were extensively collected and used as fodder for cattle 
in that district, especially in the vicinity of large -towns. In the 
Thana District they are used as wrappers for small parcels by 
small shopkeepers and as dinner plates. 

Flowers —The flowers are of a very pale yellow, and appear in 
March after the leaves have fallen. The corollas shortly aftei wards 
get detached from the calyx and begin to fall to the ground; after 
this the new flush of leaves, which are ruddy or a dull pink and 
brown appear. It is during the cool hours of the evening, during 
the night and early morning, up to about 9 n.m., that the constant 
dripping of the corollas from the trees takes place, aud they are 
extensively collected by the people. In the Mokhada Petta the 
wild tribes barter the floweis iu the Ka»aia Bazaar on the G. I. P. 
Hail way below the Thull Ghat, for onions and salt. Mara aiis obtain 
the flowers in this manner from the Thakurs aud Kolis and export 


* Tahal is the term used for the branch wood which is cut for burning to 
provide wood ash manure, and rah is the manured plot on which the rice 
seedlings) are raked for trau&pkutatiou. 
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them to the distilleries at Uran across the harbour in Bombay.* 
Three to four baskets of flowers are bartered for one basket of 
onions and a little salt. The dried flowers are also sold for one 
anna per basket to conductors’ agents. In parts of Wada the 
people, who are permitted under the Ahkari iules to store 2 seers 
(ie. 41b) of flowers for household purposes per head, sell 1 heir 
surplus stock to Abkari agents, who come round to make pur¬ 
chases, for $ anna per paili of 41b. Locally the flowers are 
extensively collected and eaten after preparation in the following 
manner. They are spread out and dried in the sun for 3 days, 
after which they are pounded into flour and mixed with similarly 
prepared knraeni (Verbetdna sativa) seeds, salt and bread and 
eaten. The dtied flowers are also mixed with the powdered young 
roots of the Ran 8 he Lit (Morivqa concrnumais) in parts of the 
WadaTaluka and boiled, and the decoction is drunk in colds and 
chills; cattle are also stallfed on the flowers for augmenting their 
milk supply and calving and for swollen throat complaints. The 
spinners and weavers in Bhiwndy eat the dried flowers also with 
bread. 

Bears, it is believed, are fond of the flowers, and I remember 
an incident occurring in the Khandesh Satpnras many years 
ago, when my camp was some miles away from a post office, 
which rather supports this statement. The post never arrived 
one afternoon, and on the following day when it did arrive, 
the Bhil who brought it informed me that the failure to bring 
it the previous day was due to his being obstructed by a hear 
who sat in the path along which he had to go and prevented him 
passing. His explanation was that the bear having eaten the 
Mhowra flowers became intoxicated and wished to attack him. 
At the time I was rather inclined to discredit the story and have 
never since received any corroboration of it. 

In older to remove the temptation for the illicit distillation of 
Mhowra spirit in villages, an edict went forth that the tree was to 
he cut down wherever it existed in Thana, and this'has resulted 
in a large diminution during the past 18 or 20 years in the 
number of trees in the Thana district. In the coupes the tree 
is never reserved as a standard on this account, and also because 
of it being a source of forest fires, as already explained. 

Seeds **—'The seeds, which are commonly known in the 
vernacular as Mohoti , are ready for collection usually by about the 
end of May or beginning of June. 

As in the case of myrabolams, called Hirdaf in the Bombay 
Presidency, the crop varies in quantity from year to year. Oil 

* In 1884 Government undertook the collection of flowers in Thana 
dopartmeutully for export, and many hundreds of maunds were collected, but 
in that very year France, to which country the flowers chiefly went, levied an 
import duty on them, so that the exports were curtailed and the venture 
proved a great loss. 

t Terminalia Chebula, Betz. 




THE COMMERCIAL VALUE OF MHOWRA. 


547 


from the Mhowra seeds is extracted locally all over the district 
and eaten with vegetables. 

Existing sources of supply of exported JMhoura Seeds. —The 
following are the principal sources of supply of Mhowra seed 
received at Bombay. It has not been possible to get out the 
figures for each of these stations, as for some years now the 
railways have included Mhowra seed under the heading “ Other 
Seeds” :— 

By G I. P. Railway. 

Central Provinces and Berar. 

Hurda. Stations on the Nagpur Branch, 

ltaisi. Stations on the Wardha Coal 

State Railway. 

N.-W. Provinces 

Jhansi. Banda. 

Hamirpur Road. Maliolm. 

Karwi. Mau-Rampur. 

Atarra. 

Southern Mahratta Railway. 

Harlapnr. 

East Indian Railway, via Jabalpur. 

Oudh and Rohilkhand Railway, via Cawnpore. 

Bengal & North-Western Railway via Nagpur. 

Hyderabad Godavery Valley Railway, via Manmar. 

By B. B. fo C. I. Railway. 

Tapti Valley Railway. 

Amalner. Nandarbar. 

Fort Songhad. Dondaiche. 

Bardoli. 

Godra-Rutlam Railway. 

Dnkor. Godra. 

Tliasra. Sunth Road. 

Sevalia. Piplad. 

Gaels war’s Dabhoi Railway. 

Bodeli. | S. Babadarpur. 

Ahmedabad-Prantij Railway. 

Talod. | Idar Ahmednagar. 

Rajpipla State Railway. 

Nandod. 


By Sea. 

British ports within the Presidency. 

Firms engaged in the trade .—The following firms in Bombay 
which deal in myrabolams would probably purchase Mhowra 
seeds:— 

Messrs. Voluart Brothers Messrs. Begbie & Co. 

Messrs. Ralli Brothers Messrs. Killiek, Nixon & Co. 

Messrs. Owen and Okell Messrs. N. Futteally & Co. 

Messrs. 0. Macdonald & Co. 
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Amount of seed available for export in Thana —Without 
interfering with the local demands and the amount of seed needed 
for sowing and planting'* if neceasaiy, the quantity of seed avail¬ 
able for expoit would probably be not less than 400 khandies or 
say 2,000 cwt. 

Cost of collection —It pays contractors to purchase the 
myrabolam crop in Thana and export it at their own cost, and 
this is done when the present price of the crop is worth Rs 3-4-0 
per cwt delivered Bombay. The Mhowra crop being worth 
R*. 4-4-0, it can be easily understood how much more lucrative 
the transaction would be. Doubtless the value of the produce 
would fall as the supply increased, but even allowing for this, a 
profit equivalent to that in myrabolams at any rate will probably 
result. It is unnecessary to enter into further details so far 
as cost of collection of seed is concerned under the circumstances, 
especially when the crop is to be fanned out. In case however 
contractors are reluctant to enter on this new business, it may 
be necessary to undertake Departmental work at first, and for 
this reason the following rates, ns obtaining in Thana, and other 
particulars are given for information : — 

Price of Seeds in Bomuay :— 

Per cwt. Per cwt. 

Rs. a p. Rs. a p. 

4 4 0 

Dost of collection ,, ,.180 

Cost of gunny bags .. ..080 

Freight at 2-9 per maund for 50 miles .040 
Loss by dryage and wastage, etc, 20 ^ .. 0 8 0 
Establishment 25% .. 0 11 0 

- 3 7 0 

Rs. 3 7 0 - 

.. O 13 0 

Profit say:— 

13 annas per cwt. for 2.000 cwt. 

13 as. X 5,500 cwts. Rs. 1,035. 

Exports from India —Very full and interesting particulars 
about the Mhowra tree, its distribution and the economic uses 
of its flowers and seeds may be found by a reference to the 
Dictionary of Economic Products. In that volume, page 414, 
wherein figures showing the external trade of Mhowra are given 
the export returns of flowers only is quoted. It would appear 
that at the time the note was writtenf (viz. 1883-84) an export 
trade only in flowers existed and that the trade was mainly with 
France.J 

* Quite recently tome Mliowra seed was collected in Thana for Mr. J. P. 
"Watson, a Bombay merchant, for despatch to South Africa, where lie intended 
to try and grow it on the veldt. 

t There may he a subsequent note, but I am not able to trace it* 

\ Mhowra seeds are cvported to Hamburg and Antwerp. 
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Now this trade has almost entirely ceased, judging by the 
recent returns, for only once duung the last two or three yeai s 
have Mhowra flowers been exported fioin India, and the quantity 
was only 93 cwt. 

The export trade in Mhowra seeds has been as follows since 
1897-93 for Bombay and the whole of India :— 


1897 98 .. 

• t 

Bombay, 

* Cwta 

.. .. not g ven 

All India. 
O'ttt- 
255,746 
139389 

1898-99 .. 

• 4 

.. 138,450 

1899 00 .. 

4 4 

.. .. 358 083 

367,092 

1900 01 .. 

4 4 

.. 31,958 

31 958 

1901-02 .. 

• 4 

.. 597,009 

613,549 

1902 03 .. 

4 M 

,. 252,068 


For the sake of comparison the exports of myrabolams for all 
India are as follows:— 


1897- 98 .. 

1898- 99 .. 

1899- 00 .. 

1900- nl .. 

1901- 02 


* i • 

• * i t 

• ■ i j 

• • i « 

• t a • 


Cwfcs. 

., 726060 

905.916 
.. 1,019,286 

.. 945 648 

1,085,174 


Cotton seeds used to be exported from India in small 
quantities for a number of years, but now, as is well known, the 
demand has risen very considerably for this product for the 
manufacture, more particularly, of margarine, it is said ; so that 
the exports have reached enormous proportions. Let ns hope that 
a similar good demand i-> setting in for Mhowra seeds (at present 
at any rate a very good demand exists) and in these days of a 
declining revenue in myrabolams it behoves us to look around for 
further sources of profit. 

Conclusion .—I am indebted to the courtesy of Mr. Noel 
Paton, secretary of the Bombay Chamber of Commerce, for the 
statistical information given above about the Mhowra seed 
exports. He is a gentleman most interested in the development 
of new industries, and will be at all times willing, I am sure, to 
supply Forest or other officers with all the information they might 
at any time need about the value, etc., of various commercial 
products. 


Wh&t should. Madras Forests yield ? 

II. 

In the previous article an attempt was made to shpw roughly 
the value of the yield of the Madras forests if they were properly 
protected and markets could be found for their annual yield. 

To deal first with the question of markets j the unproductive 
fpre&ts will only be open to the production of revenue under 
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compulsion, to meet the demands of neighbouring villages. So 
far as this class is concerned, the market question presents no 
difficulty. 

The remunerative forests yield principally timber, and as we 
are constantly hearing about the diminution in the world’® supply 
of timber and the coming timber famine, it may be presumed that 
the export trade will absorb surplus over internal demand. 

The productive forests will, at | ton per acre, yield 10,66,666 
tons fuel and small timber annually, and the market for this large 
quantity must be found in the Presidency itself and within a 
comparatively small number of miles of the sources of produc¬ 
tion. In exceptional cases it pay« to transport fuel a considerable 
distance ( e.g ., casuarina fuel fiomVellore can be sent to Madras, 
a distance of 80 miles, by canal, and sold at a piofit), but as 
a rule fuel will not stand cartage exceeding 12 to 15 miles, while 
small timber eats its own price if transported by cart for more 
than thirty miles. 

On the other hand, the denudation of unreserved lands is 
making rapid strides, and the population is becoming more and 
more dependent on the Government reserves for its fuel and small 
timber; the large towns, such as Madias, Madura, Trichmopoly 
and Salem, will before long be entirely dependent on Government 
forests for fuel for domestic consumption, and the demand for 
agricultural implements, materials for cart huilding, fuel for 
jaggree and indigo boiling, for lime kilns, brick kilns, etc., in every 
village roust be met more and moie from the same source. The 
railways still butn wood fuel, and are likely to continue to do so 
as long as it can be supplied at prices which compare favourably 
with those of coal, and as they can dispose of 40,000 tons annually, 
only 166,666 Lons are left to be accounted for by domestic consump¬ 
tion, agricultural requirements and local industries. A very 
rough calculation will show thac if all these local requirements 
are to be met from the produce of Government forests, not only 
will there be no luck of markets, but the total quantity available 
will not equal the demand. At one pound per head per diem 
every six persons need one ton of wood per annum, and if there 
were not other sources of supply there would be a dearth of fuel in 
the land. As the State forests are practically the only protected 
wooded areas (except private casuarina plantations), it is evident 
that as years pass the demand for fuel will fall more and more 
heavily on them, and in order to meet this demand more rigorous 
protection is required now, so as to improve the stock and increase 
the annual yield. And this brings up the question of protection. 
Before the days of Debra Dim Rangers, the Forest Department 
was a happy hunting ground for subordinates of all classes ; the 
only bit of leaven in the district loaf was the Distiict Forest 
Officer, who was unable to check the predations of his subordinates 
scattered over an area of several thousand square milesj there 
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were of course exceptions, and happy was the D. F. 0. who had at 
least one trustworthy Ranger under him. Some were merely 
lazy and did as little work as they could, and as some ranges were 
over a hundred miles in length, neglect of work at any one spot 
was always accounted for by the Ranger’R absence at the other end 
of his enormous charge. Others were absolutely dishonest, and 
joined the department with the sole ohject of enriching themselves, 
an ohject easy of attainment when every man’s hand was against 
the forest, and even the local magistrates sympathised with the 
people who were not allowed to help themselves to forest produce 
when, where and how they liked, as their forefathers had done 
before them. 

With such an example set by the Rangers it cannot be 
wondered at that the forest guards followed suit, and the post of 
forest guard was so much sought after that it was not uncommon 
for a man to resign a post in some other department on a salary 
of Rs.10, Rs 12 or even Rs 15, in order to obtain a forest guard’s 
post on Rs.6 or Rs.7. The reverse of the shield must aho be taken 
into consideration ; District Forest Officers had such enormous 
areas to travel over that they could not supervise and inspect 
Rangers’ work sufficiently often or thoroughly ; Rangers on small 
pay and with no recognised official position in the talnk could 
not obtain assistance from village officers in sending messages to 
guards, etc.; the village officers, being frequently engaged in trade 
in stolen timber or fuel, threw every possible obstacle in the way 
of Rangers, who, ignorant and untrained, in charge of areas which 
even a trained Ranger would find it impossible to thoroughly 
control, meeting with opposition at every turn and almost sure of 
punishment for neglect at each of the D. F. O.’s inspections, made 
hay while they hnd the chance. The guards’ beats extended 
over ns much as 50 square miles of forest, frequently comprising 
two or three blocks ten miles away from each other j the guards 
could not protect such large and disjointed areas, and did not 
try ; it was much simpler to go the round of the villages and 
collect eight annas per plough, one goat per hundred, etc , for not 
seeing them in the reserves, and these annual payments were so 
considerable that if dismissal closed a guard’s career after two or 
three years’ service, it could be taken smiling, putta lands and 
growing herds acquired during service more than counterbalancing 
the loss of prospective pension. 

The advent of the trained Dehra Dun man has raised the 
moral status of the Ranger class, and though there are still black 
sheep in the flock, and occasionally even a Dehra man turns out 
badly, the improvement, as compared with past years, is most 
marked, and is bearing fruit in improved protection and increased 
revenue. To the credit of Dehra be it said that the training there 
has changed many a youth from a listless, helpless, indifferent 
subordinate, to a keen, capable and energetic Ranger, who does his 
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best and does not spare himself in trying to manage an area 
large enough to keep four men like him fully employed, and in 
spite of being hampered in his field work by the old class of guard 
and in his office work by incompetent clerks. Protection of the 
forest against man and fire is still far, very far, from perfect, 
and must remain so until each guard has a beat of a size which 
he can protect and each Ranger has an area so limited that he 
can make sure that every one of his guards actually does protect 
his beat. 

To arrive at some idea of the establishment required, it is 
necessary to begin at the smallest unit, the guard’s beat. What 
aiea can a guard efficiently protect ? This depends on the nature 
of the forest, the formation of the ground, the facilities for 
patrolling, the vicinity of villages and the location of the guard’s 
house. It is evident that in a high forest in the plains, opened 
up by roads and inspection paths, a guard can cover a larger area 
than in a scrub forest full of thorny growth on a rocky hillside, 
in which neither roads nor paths have been opened. It is evident 
also that a guard living in his forest can protect a larger area 
than one living in a village two miles from the boundary of his 
forest. Conditions vary so enormously that no hard and fast limit 
can ever be laid down, but there is no doubt that in the present 
unopened (by roads, paths, etc ,) condition of the State forests a 
much larger number of guards is required than will be the case 
some years hence, when guards have been provided with suitable 
accommodation in the forests, and when export and insppction roads 
and paths have been driven through the forests in every direction. 
Another element has also to be taken into consideration, namely, 
that the population of the country has not yet accepted the fact 
that the State forests are absolutely the property of the State, and 
that theft of trees from a State forest is as much an offence as 
theft of crops from a neighbour’s field j until this is realised, the 
protective establishment must be exceptionally strong. 

In the French forests, with a law-respeoting population, with 
forests thoroughly opened up by roads and paths, with guards' 
bouses in the forests, the average size of a guard’s beat is square 
miles, and though it may be argued that in the interior of such 
vast forests as the Nallamalais, which cover 2,000 square miles, 
such small beats will never be necessary, it must be remembered 
that, on the other hand, there are numerous small forests of 
about 1,000 acres in extent, for each of which a guard will be 
required, and that in many larger blocks, owing to the proximity 
of villages, beats will have to be below the average in extent. If 
then in France, with developed forests and law-abiding people, 
one guard is required for every 2| square miles of forest, the 
same average area cannot be deemed excessive in Madras, with 
undeveloped forests and a law-resisting population (23,749 forest 
offences were reported during 1901-02). 



WHAT SHOULD MADRAS FORESTS YIELD ? 553 

At this rate 8,000 guards would be required for the whole 
Presidency. 

Next comes the range, the most important unit in the chain 
of forest control. A Ranger should be ahle to visit each guard’s 
beat at least once a month ; he has also to attend couit to prosecute 
forest cases, to attend to special woi ks in the forests, and to devote 
a certain time to writing reports and posting returns, etc. Allowing 
4| days for Sundays, I day for occasional holida 3 ' 8 , days 
for office work, 2 days for attending court, 3 days for devoting to 
special works, a ranger would have 15 days a month for beat 
inspection, and though in a compact range he might cover two 
beats in a day, in a range composed of scattered blocks he might 
find it hard to manage even one beat daily Fifteen beats would 
give an average of 24,000 acres or 37^ squaie miles per Ranger, 
and 533 Rangers would be required for the Presidency. 

Next comes the question of the controlling staff, consisting 
of Imperial and Provincial officers, who would each have charge 
of a division, the size ot which would depend on the number of 
ranges a Divisional Officer could control, and whose accounts could 
conveniently be consolidated in one office. Each range should be 
visited twice a year at least, some time would have to be spent in 
headquarters, and some time devoted to special works, such as 
laying out roads, constructing slides, etc., in the forests. With a 
centrally situated headquarters, a Divisional Officer might manage 
12 ranges, but with ranges scattered over a large extent of conntty 
8 would keep him fully employed. Assuming the average as 10, 
53 Divisional Officers would be required, each having 375 Bquare 
miles of forest under him. 

An increase would also be required in the number of Conser¬ 
vators, each of whom should visit each of his divisional charges 
once a year; nine such charges would fully occupy a Conservator’s 
time, and six Conservators would be required. 

A Department of the size sketched above would require a head, 
and it would be necessary to have an Inspector-General over the 
Conservators, holding a position similar to that of the present 
Inspector-General under the Government of India. 

The above suggestions may seem as wild and impossible as 
the calculations of revenue in the former article, but the mateiial 
to yield that revenue exists oi can be called into being by efficient 
protection, and it is surely worth considering what protection is 
necessary in order to realise the full value of the State forests and 
at the same time build up and maintain forests which will be of 
infinite value in many ways to the country. Natuially the 
increase in establishment will have to be made gradually, but 
with a net revenue of Rs. 7,50,000 annually, the time has come 
when a commencement can be made. 
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The present establishment costs, in pay alone, and excluding 
office establishments and temporary establishments charged to 
woiks, Rs. 5,48,200, or 22 per cent, of the gross revenue; the 
establishment of the future as sketched above would cost 
Rs. 16,45,600, or less than 7 per cent, of the estimated revenue; in 
other woida, in older to bring the establishment up to the strength 
required for the efficient protection and exploitation of the State 
forests, an increase of Rs. 11,00,000 of establishment is required, 
which would ultimately result in an increase of Rs 2,15,00,000 of 
revenue. Is this wild and impossible ? Let the Rs 7,50,000 net 
revenue be devoted for the next seven years, half to increased 
establishment and half to opening out the forests, protecting them 
against fire and working them systematically, and then let results 
speak for themselves. 

Tserophi, 


Fire-proteetion ia the Teak Forests of Lower Surma. 

In the March number of the Indian Forester Mr. Gleadow 
did me the honour of making a few comments on a letter I wrote 
on this subject. 

He assumed that fire-protection is oppressive, and on this 
account makes use of the strong expression “ pernicious ” with 
reference to rny letter Our teak forests in Lower Burma were, 
however, for the most part waste lands and not required by 
the neighbouring population, but by fire-protecting them the 
neighbouring population benefits diiectly by the laige sums of 
money which this work involves. 

He blames me for not specifying more precise localities than 
those mentioned in the heading of my letter ; but, writing for fire- 
protection, somewhat illogically thinks it unnecessary to be bound 
by any localities at all, and brings forward statistics collected in 
N. Europe for use in India. 

There is a hackneyed platitude to the effect that “ the 
conditions of locality ” differ, but that forest principles ore the 
same throughout the world, and therefore it is necessary to avoid 
the prejudice in favour of fire-protection, which is caused by the 
act that by keeping fire out of the forests of Europe or India a 
considerable loss is known to be avoided, and to deal with the 
question in Burma on its merits, in accordance with sylvicultural 
principles. 

Through the kindness of the former Editor of the Indian 
Forester I was able to obtain a very interesting bnt entirely in¬ 
conclusive discussion on this subject. 

The passage which struck me most was: “In forestry, in 
our view, it ia the mature opinion of experienced professional men 
that is of more value than statistics,” 
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I quote this because it shows the foundations on which our 
scheme of fire-protection is based, namely, on the mere opinions 
of Forest Officers, and not on statistics or general information 
collected through experiments conducted by them. 

The opinions of Forest Officers, however, are not unanimous 
in favour of fire-protection, and even if they were, Mr. Glea low’s 
manner of deciding an important question in Forestry appears to 
me to be opposed to fundamental forest principles. 

A scientist is usually very cautious and does not advance 
theories, or advise others to act on them, merely on the strength 
of his reputation, but seeks to establish them by proof (usually 
obtained by a series of experiments;. 

Similarly in scientific forestry, in those countries where there 
is a staff of trained men, Forest Officers are invariably cautious, not 
only on account of their reputations, but also because in carrying 
out sylvicultural operations a large sum of money is always 
involved. 

Before applying any method or theory to the forest on a 
large scale great care is taken to eliminate all possible errors of 
judgment, and numerous experiments are first carried out on a 
small scale to test the proposed method and to clear up all doubt¬ 
ful points and contingencies which might possibly wise. It is, 
in short, considered essential that the value of a proposed measure 
should be proved before it is carried out on a large scale. The 
typical instance usually given of unscientific foiestry is that of 
thinnings in England. 

Our colleagues there, who are doubtless also shrewd and able 
men, are almost unanimous in making thinnings too heavy, and by 
neglecting to obtain sufficient information, make an error ofjudg* 
ment. In this instance it would he possible to obtain information 
and ready-made statistics from the very similar localities on the 
Continent, whereas for fire-protecion in Lower Burma it would be 
necessary for us to collect information ourselves in the usnal 
manner. Otherwise the parallel is, I think, complete. 

Although there are numerous doubtful points in connection 
with fire-protection on which Forest Officers disagree, yet as far as 
I can find out, not a single experiment has been carried out nor 
any effort made to collect accurate and convincing proof, and 
therefore I maintain that we are similarly incurring the possibility 
of an error of judgment. 

As regards the effect of fire or fire-protection on the soil, it is 
well known that fire does not cause any loss of inorganic matter, 
but it has been proved fiom experiments carried out in Europe 
that fire, hy destroying the soil covering, caused a loss of organic 
compounds. The question arises, therefore, whether teak suffers 
by this loss. 
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There is, I believe, no known instance of the growth of teak 
having been improved by this loss being averted, but it has been 
repeatedly noticed that a teak seedling thrives best on a well- 
burnt patch where this loss is greatest. This seems to show that 
teak either does not suffer by this loss, or that it can obtain 
nitrogen and other organic compounds in some other manner. 

Moreover, the effects of fire-protection are not the same as 
the avoidance of the loss caused by fire. For example, the leaves 
whicli fall annually do not accumulate and form humus in a fire- 
pi otected area, bub when not destroyed by fire are eaten bv 
termites. 

To compare these two modes of destruction. M hen 
destroyed by fire there is no loss of mineral matter, and there is 
the advantage that an extra quantity of mineral matter is 
often automatically supplied in places where teak seedlings are 
likely to spring up, such as in gaps caused by windfall trees, 
and, on the other hand, the loss of inorganic compounds is only 
of doubtful importance. 

When destroyed by termites the leaves are gradually digested 
and pass through the bodies of several termites and the residue is 
probably deposited near the nest 01 used in its construction. It 
is possible, I think, that the earthtike material of which their 
mounds are composed is really the unrecognisable remains of 
digested leaves, as also the cellulose matter found in the 
interior. 

It seems to me therefore probable that the loss of organic 
compounds and of that due to the nonformation of humus is 
the same in both cases, but that the loss of mineral matter is 
greater in the latter case, owing to its being deposited in isolated 
spots instead of being returned evenly to the soil. 

As regards the effect of fire-protection on insect life, it has been 
clearly shown in the columns of the Indian Forester that there 
is doubt on this subject. It was pointed out that it is essential 
that we should first know the full life-history of the principal 
insects which damage teak. We shall then know in which stage 
of their metamorphosis they pass through the fire season and what 
effect the fires have on them. This desirahle position of affairs 
has not yet been reached, and it was pointed out that even the 
life-history of Eyhlt&n puera, which is doing increasing damage, 
is not yet fully known. 

The extent of the damage done by fire is a question on which 
there is considerable difference of opinion. 

There is a general belief that fire is responsible for a great 
number of our hollow trees It is held that when a teak seedling 
is burnt back by fire, the seeds of decay are admitted into the 
roots. The base of the taproot becomes swollen, and from it 
coppice shoots are sent out until one is sufficiently strong to resist 
fire. • - „ > 
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It is laid down that trees grown frdin coppice tend to become 
hollow for obvious and intelligible reasons, which do not apply in 
this case, as the taproot is discarded at an eaily date in favoar 
of laterally branching roots, and with it the few germs of decay 
disappear. 

Old age, suppression, etc., appear to me to sufficiently account 
for the hollow trees we find, and I entirely fail to understand how 
the burning back of a teak seedling can possibly cause 
hollowness. 

As regards general damage, the greatest is found in localities 
which are not typical of teak forests, such as on steep hillsides, 
where not only is the growth poor owing to the shallowness of the 
soil, but also leaves falling downhill collect against the trees, and 
being annually burnt over, cause large wounds on the upper side 
of the tiees. Id typical forests teak is always found associated 
with a dense growth of bamboos. These bamboos keep down the 
undergrowth of grasses, etc., so that there is little inflammable 
matter except the annual fall of leaves, and the fire is therefore 
very slight. 

It is quite a common occurrence to find stumps of teak trees 
which have been cut a long time ago, and although decaying, 
still practically untouched by fire. 

It is not unusual to find statistical information of the power 
of teak to resist fire, in the shape of badly girdled trees bearing 
hammer marks some 20 years previous, and proving that a tree 
of which the vitality is nearly extinguished can resist fire for a 
long period, and the logical conclusion is that even a modeiately 
healthy tree can offer a greater resistance. Attention is often 
drawn to the fact that one or more inverted V-shaped patches are 
often found at the base of many teak trees v here the bark and 
sapwood have been burnt. In a seedling the sap is diawn up 
equally round the stem, but in a mature tree the sap is drawn up 
from laterally branching roots and then distributed. The presump¬ 
tion is. therefore, that there are inverted V-shaped patches at the 
base of each tree between the points at which the roots meet the 
stem where very little sap flows, and the bark and sapwood being 
practically dead, are specially susceptible to fire, but if burnt the 
growth of the tree is not affected, and in fact is only so when 
the sapwood and bark are so burnt that the upward passage of 
the sap from the roots is interrupted and the root rendered use¬ 
less. 

In the case of these inverted V-shaped wounds the market¬ 
able value of the timber is in the majority of cases unaffected, 
only the sapwood and bark being destroyed and not the heartwood, 
which apparently possesses some matter which renders it more 
incombustible than the heartwood of ether species of tree. 
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There are great differences of opinion between experienced 
Forest Officers, but as far as I am aware no attempt to obtain 
accurate information has been made. Not even the simple pre¬ 
caution has been taken of keeping a number of trees on a few 
tvpical areas under observation, and noticing the extent to which 
they suffer fiom fire, or whether slight wounds develop into large 
ones or gradually heal up. It is, however, probable that the 
damage is considerably over-estimated as it is so striking. 

Similarly, during the war in South Africa, I remember a war 
correspondent remarking that there was a tendency to over-esti¬ 
mate the loss caused by fighting, and that had it not been for the 
carefully prepared returns, very inaccurate impressions would 
have been received of the comparative loss due to the fighting on 
the one hand and of disease on the other. 

I have never seen or heard the expression “loss caused by 
fire-protection, ” but there can be, I think, little doubt that loss is 
caused, and that it is usually under-estimated, as it is not of a kind 
which stiikes the eye. When Forest Officers undergo training 
they are familiarized with artificial forests, and there is, theiefore, 
a natural tendency to forget that in Burma, with its innumerable 
species, its quick growth, and abundant rainfall, the struggle for 
existence is veiy keen. As Darwin says: “ Nothing is easier than 
to admit in words the truth of the universal struggle for life, or 
more difficult, at lea^t I have found it so, than constantly to bear 
this conclusion in mind.” 

Teak is invariably admitted to resist fire better than most 
other species, and I will further quote the same author as, in his 
Origin of Species, he shows how damage occurs “ Each species, 
even where it most abounds, is constantly suffering enormous des¬ 
truction at some period of its life, from enemies or from competitors 
for the same place and food; and if these enemies or competitors 
be in the least degree favoured by any slight change, they will in¬ 
crease in numbers; and as each area i- already fully stocked with 
inhabitants, the other species wvst decrease” The matter is 
theoretically quite clear: if by fire most species suffer more than' 
teak, the converse holds good that by fire-protection they will 
gain more than teak and will oust it, and in practice the truth of 
this is admitted by the majority of Forest Officers when they 
state that in fire-protected areas natural regeneration of teak 
suffers. 

I noticed a good illustration of the effect of fire-protection in 
S, Tharrawaddy. 

Teak is often found associated with Kyathaung (B. poly* 
rnorphi) and a little Tinwa (Cepkulostachyum pergra die), but in 
the fire-protected parts a dense undergrowth of Tinwa seedlings has 
sprung qp, so dense as to kill or prevent the appearance of teak 
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seedlings, even when the additional help has been given of opening 
up the canopy by improvement fellings. In the areas not pro¬ 
tected teak seedlings are numerous. 

The amount of seed of Tinwa is the same in both cases, but 
in the latter case much of it is burnt by fire, and the seedlings 
which do appear are constantly burnt back, and where the shade 
is moderately dense and the vigour weakened thereby, the seed¬ 
lings are often killed outright. 

Teak does not bear a great quantity of seed, and the seed is 
not fitted with any contrivances to be widely distributed, and 
therefore it comperes at a disadvantage with more favoured species, 
except that the seed and the tree throughout their lives are 
admirably adapted to withstand fire, and, therefore, by fire-pro¬ 
tection we are taking away the principal means by which teak 
scores over its rivals. 

It is well known that dabs and axes cannot make headway 
against the luxuriant vegetation of a typical dense teak and 
bamboo forest, except at a cost which is prohibitive on a large 
scale, and even if fire caused some damage to teak it has counter¬ 
balancing advantages, in that it destroys much useless seeds and 
plants and overmature trees, and is in reality comparable to an 
improvement felling. Its usefulness in this manner can be 
readily realised by sowing teak seed in protected and unprotected 
areas in every place where it is thought a teak seedling would 
have a chance of springing up. 

The fact that by not spending vast sums of money on fire- 
protection we should enable more seedlings to spring up is of 
vital importance, in consideration of the fact that the outturn of 
the future depends on the natural regeneration of the present. 

One of the first effects of fire-protection is that the shade is 
increased owing to the survival of useless species and their 
increased germination. This shade is not increased immediately, 
and when first an area is protected teak enjoys the advantages of 
both 6re and fire-protection. 

It is generally agreed that in unprotected areas about ten 
years elapse before a teak seedling establishes itself against fire, 
but that when established, the growth is not further affected by 
fire. On the other hand, teak is well known to be very sensitive 
to shade, as witness the difference in growth between one grown 
under shade and one grown in a plantation, and therefore fire- 
protection, by increasing the shade, causes considerable loss of 
increment, and it is not improbable that many seedlings are 
eventually killed. 

An examination of the stump of nearly every teak tree shows 
that at some time or another the tree has been badly suppressed 
and within an ace of being killed by shade. 
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Is it not probable, therefore, that fire-protection, by increas¬ 
ing the shade, would in many cases have been the last straw, 
or that the loss which will ensue by successfully protecting our 
forests for a long period of time will be considerably greater than 
that caused by fire ? 

It has been acknowledged in previous Forest Administration 
Eeports that natural regeneration of teak suffers under fire-protec¬ 
tion, and it has been suggested that this state of affairs should 
be remedied. 

It was suggested that after periods of fire-protection reserves 
should be from time to time burnt over, and at the same time that 
natural regeneration of teak should be further stimulated by 
improvement fellings, etc. 

It may, however, I think, be urged that if during the period 
of fire-protection teak benefits, other species will benefit to a still 
greater extent, and, in spite of an occasional fire, will still continue 
to oust the teak. 

The light manner in which fire-protection has been taken up 
and the little attention given to a study of its effects is due, 
1 believe, to the very general belief that a protected area can he at 
any moment restored to its former conditions by ceasing to 
protect. This belief, however, does not appear to me to be well 
founded. 

Unlike Europe, where it is abnormal for a fire to occur in a 
forest, in Burma the forests have been burnt over from time 
immemorial. As fire affects some species more than others, 
it is obvious that it must have been an important factor in 
determining the proportion of the different species one with 
another, and therefore fire-protection upsets the normal balance. 

Theie are doubtless many species whose numbers are kept 
down by fire, which spring up in great abundance when fire is 
excluded, in course of time establish themselves against fire, and 
are unaffected when it ceases temporarily to be excluded. Thus 
in the example of the effects of fire-protection I gave previously, 
dense masses pf bamboo seedlings have sprung up during a period 
of fire-protection, and these now are of sufficient size in many 
cases to resist fire, and many localities have in this manner become 
almost unproductive of teak. 

There are many localities equally suited to evergreen or teak 
forest. There has lately been some correspondence in the 
columns of the Indian Forester on the subject of encroachments 
of evergreen forests, and this Sir D Brandis attributes to the fact 
that an area must have escaped fire for a year or two. Conse¬ 
quently I think there is reason to expect that under fire-protection 
encroachments will become numerous and areas rendered 
unproductive of teak. 
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I maintain therefore that it cannot be taken for granted 
that after disturbing the normal balance hy fire-protection, the 
former productiveness of an area as regaids teak can be restored 
by readmitting fire. 

There is a further consideration, that even at present fire- 
protection absorbs the greater part of the working season, and as 
every teak forest in Burma is to be protected during the next five 
years, the work will be nearly doubled. We do next to nothing to 
stimulate natural regeneration of teak now; is it likely that 
fire-protection in the future will leave us any time to administer 
its antidote ? 

Our object in a teak forest is to increase the revenue from 
teak, and fire-protection must be considered merely as a means to 
this end. 

To increase the revenue it is necessary to increase the quantity 
of teak. 

Fire cannot be said to prevent teak from becoming more 
numerous, and I have in fact endeavoured to show the contrary; 
but the competition with other species does. One teak tree alone 
would suffice in a very short time to stock the whole of Burma 
were it not for this competition, and therefore the most natural 
way to increase the future revenue would be to devote our energies 
towards lessening this struggle for existence instead of at 
present increasing it. I am inclined to the opinion that the 
damage done by fire is only, in the majority of cases, secondary, 
and that it is only when the vigour of a teak tree is affected by 
causes, such as old age, creepers, suppression, etc., that fire causes 
serious damage. 

If this is the case, the damage can be reduced to a mini¬ 
mum by preventing the primary cause of damage. In the 
fufure we shall extract trees at maturity, and already we cut 
creepers, but as far as I am aware no attempt has been made 
to free trees from suppiession. Teak trees are seldom so dose 
that a neighbouring tree cannot be felled without damaging 
them, or if so close a dense unreserved tree would probably 
do more damage by remaining than m being felled. When 
felled it is only the small branches which burn strongly, 
the larger branches and bole merely smouldering away and 
causing no damage. There would be also the further advantage 
that in falling these trees would form gap*., and being burnt, 
would form suitable germinating beds for teak seedlings. In 
this and other ways, without incurring the evil effects of fire- 
protection, the damage from file would be reduced to a minimum, 
and we could devote our energies and our money to lessening the 
struggle for existence and to increase the proportion of teak by 
direct means. 
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We all love’ our teak trees, and are distressed when we see an 
occasional one blackened by fire, but forestry is not a subject.in 
which sentiment can be indulged. 

A large amount of intelligence is not required to suggest 
fire-protection as a means to prevent the damage from fire, but in 
forestry it is customary to find out definitely what benefit will be 
gained and what will be the effect of any proposed measure, and 
whether the expense is justified. 

Some Forest Officers, I understand, who have been suffi¬ 
ciently fortunate in convincing themselves concerning the value 
of fire-protection, take up a pharisaical attitude about this ques¬ 
tion, and when any doubt is expressed talk about heresy. I 
maintain however that since its commencement there always has 
been doubt, and that, on the principle that forestry is not a 
suitable subject for speculation, it is unorthodox to carry it out 
on such a large scale. Instead of attempting to stifle doubt, it 
would, I think, be preferable to prepare to meet it with reliable 
and carefully collected information. 

At present Forest Officers differ in opinion very considerably. 

Our motto is merely to tc hope for better things hut no 
harm would, I think, be done by definitely ascertaining that we 
actually are improving our forests by the vast sums of money we 
spend on fire-protection. , 

H. C. Walker. 


Charles Broilliard. 

By J. W. 0. 

Moot of our readers will have noted with regret the recent 
retirement of M. Charles Broilliard from the editorship of the 
Eevue des Faux et For&H The following are some extracts from 
an account of his work in the Foresi Department of France, 
by F. Fankhauser, which appeared in the April number of the 
Bchweizerische Zeitschrijt fiir Fordwesen, 

Charles Broilliard was born on the 4th July 1831 at Morey, 
a small town in Haute-Saone. The cliffs behind Bioilliard’s home 
command an uninterrupted view over the borderland between hill 
and plain, from the domes of the Vosges to the snowclad peaks 
of the Swiss Alps, and it may well be that the peculiar charm of 
this richly wooded country early awakened Broilliard’s love of 
nature, and influenced in great measure his ohoice of the forest 
service as a profession. 

Broilliard entered the Forest School at Nancy in the year 1851. 
After completion of the school course and the subsequent year of 
practical work he began his forest career in the summer of 1854 
at Briancon in charge of a highland forest division extending 
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ever 23,000 hectares. His years’ tenure of this post was 
spent in making himself thoroughly familiar with the manage¬ 
ment of the larch and Scotch pine forests of the higher Alps; at 
the end of 1856 he was transferred to the Upper Doubs Valley, 
the region of the spruce and silver fir, for the study of which he 
had ample opportunity during the next 2 years. From 1859 to 
1862 we find him engaged on the management of the oak and 
beech forests in the Vosges at the source of the Saone. In all 
these forests he originated working-plans of considerable impor¬ 
tance, and thereby acquired the fullest knowledge of the require¬ 
ments of the different species. 

It was in the last named division that the skill of the 
practical young forest officer first came to the notice of Parade, the 
then Director of the French Forest School, who transferred him 
to Nancy, where he was appointed lecturer on forest working- 
plans, holding at the same time charge of the For&t de Haye. 

At Nancy Broilliard laboured fully 18 years. Notwithstanding 
the exacting duties of the professorship, he managed to find 
time to solve numerous special problems connected with forest 
management and to make himself acquainted with all the more 
important forests of France. 

In 1881 he relinquished the Chair of Forest 'Working-Plans 
and was appointed conservator, first at Macon, and three years 
later at Dijon, which latter post he held until his retirement in 
1891. During these 10 years he was enabled to put his theories 
into practice and also carried out most of his studies of the 
forests of foreign countries. From 1892 onwards his whole time 
was given up to the Revue des Euvx et Forks. 

Such briefly has been the life of Broilliard, but the work 
accomplished by his versatile genius cannot be described in so 
few words. His writings and teaching have established his reputa¬ 
tion as one of the most distinguished masters of forest science, 
and he has long been the recognized head of the French School. 
Brilliant as he is as a theorist he proved himself no less efficient in 
outdoor work, and his pre-eminent qualifications marked him out 
for a ruling position. Broilliard unites rare talent with extraordinary 
knowledge. His thoroughly scientific education, constantly kept 
np to date by an attentive study of new forest literature, was 
supplemented by the great accumulation of knowledge he had 
acquired as a close observer of nature, by travel and by long 
experience as a practical worker. Few persons have been gifted 
with Broilliard’s faculty of at once grasping the true facts and 
conditions and of forming a correct judgment in regard to them. 
With all his learning he was however by no means a mere theorist. 
His theories were formed not in the study but in the forest, and 
for this reason his teaching has always been welcomed by the 
practical worker, and his clear and terse writings, remarkable 
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not the less for the elegance of his language, bear the unmistakable 
stamp of originality and freshness. 

His first woik, and one which marked a distinct epoch in 
forest science, was the Conra d’amanagement, a summary of his 
lectures on working-plans, which appeared in 1878. This was 
shortly followed by Le traitement dm bois tn France an important 
work written with special regard to the needs of the owners of 
private forests. Broilliard is further the author of the numerous 
articles in various forest periodicals, especially in the j Revue de$ 
Eaux et Forets, dealing with all the forest questions of the day, 
which have exercised a great and beneficial influence on the 
development of Forestry in France. To Broilliard belongs the 
credit of having been the first in Franoe to recognize the necessity 
of treating and utilizing forests in accordance with the require¬ 
ments of each separate standard and of subordinating to this all 
considerations in regard to continuity of yield and regularity of 
age classes. His writings in regard to the selection-and-eoppice 
standard systems are among the most important; published on these 
subjects. No one has advocated more strenuously and with greater 
success the raising of the felling rotation of coppice woods and 
the provision of an increased proportion of valuable oak timber 
as standards. But above all we have to thank him for the develop¬ 
ment of the French doctrine of regarding thinnings in the light of 
a gradual freeing the crowns of the principal individuals 
combined with the maintenance of an undergrowth for the purpose 
of protecting the soil. Few however have understood so fully as 
Broilliard the actual life of the forest, the claims of each individual 
species in it, and the high importance of even the least of these 
as a part of the whole. 

Much more could be written in praise of Broilliard’s woik and 
yet leave much untold. May he in the evening of his life enjoy 
many happy days of well earned repose. 


GUr (Pinus loagifolia) “ Twig-borer.” 

By B. 0. Coventry, F,C.H. 

During the hill tour with the Forest School students in 
Jaunsar, April 1901, Mr. F. Gleadow drew my attention to a 
malformity of the newly-formed shoots of the young chir pines 
in a forest between Khatian and Thadiar. The malformed shoots 
(usually leading shoots) were bent down, brown and dry, with a 
“ fox-brush M like appearance. On examining them they were 
found to be hollow and full of dry resin and brown excreta of a 
lepidopterous larva; bnt no insect could be discovered. In 1902 
the same conditions were observed, but again no insect could be 
found, and it was presumed that the season was evidently too late 
to catch the culprit at work. 
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This year, May 1903, whilst aligning a road, with the junior 
class students, at Koti Kanasar, our work took us down into the 
chir pine zone, and here again the same malformity of the new 
shoots on the young chir pines was observed. On this occasion 
however I was successful in finding the culprit, namely, a lepi- 
dopterous larva, as was at first suspected. The first larva was 
discovered underneath the bark of the stem of the previous year’s 
growth and not in the current year’s shoot. It appears that the 
larva, after having tunnelled down the current year’s shoot, which 
gradually dries and bends over as the damage extends, comes 
outside and tunnels into an older stem, in which it tunnels up 
and down irregularly underneath the thin baik, feeding on the 
soft tissues between the bark and the hard central core of wood. 
In this latter position the larva is difficult to detect, as the stem 
is covered with long green needles, and shows no apparent signs 
of being attacked j but a closer observation will show that there 
are small openings on the surface of the baik from which reBin 
and evcreta have exuded. The larvae however were not easy 
to find, for although 1 carefully searched a taiily large number of 
attacked plants, I only succeeded in finding half a dozen larvae, 
three of which were in current year’s shoots, which had only been 
partly destroyed, as in the case illustrated in the accompanying 
photograph,* the other three being in the older portion of the 
stem under the bark. The probabilities therefore are that the 
larvsB, when mature, leave the plant and pupate in the ground. 

It appears probable that the eggs are laid on the terminal 
buds or young shoots, that the young larvse live in the current 
year’s shoots, first of all in those which are very young, then 
attacking those which are more advanced, and finally attacking 
the older stem; eventually, when mature, leaving the plant and 
pupating in the ground: a larva found on 14th May pupated 
on the 28th May and the moth emerged on the 22nd June. 

The larva is, when full grown, about 1 inch long, bright pink 
in colour, with a brown head, smooth and shining, but becomes a 
dirty greenish colour just before pupating. It is thicker at the 
centre of the body, tapering to both extremities, and is furnished 
with a few short stifi hairs. 

It is very sensitive when touched, wriggling away with great 
activity. Ths pupa is red-brown in colour, being paler on the 
ventral surface and with a dark line down the dorsal surface, the 
last segment being dark with a few bristle-like hairs. It is 
slightly over £ inch in length. 

The moth measures inch across the expanded wings. The 
fore wings are of a purple-grey colour with brown markings. 
The hind wings are hyaline with a brown tinge. Both fore and 
hind wings have a fringe of ciliae. 

* We regret to say that it has been found impossible to satisfactorily 
reproduce this photograph. 
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The moth appears to resemble, as far as I can judge, the 
description o£ Phycita abieJella given on page 108 of Stebbing’s 
No. 1 “ Departmental Notes on Insects which affect Forestry.” If 
it should turn out to be the same insect, the above will be an 
interesting addition to its life-history. The insect is being Bent 
to Mr. Stebbing for identification.* 

The accompanying photographs show a malformed shoot 5 
which is partially destroyed. The upper portion marked a has been 
tunnelled down and ha9 bent over and become dry and brown, the 
needles being malformed. The larva has tunnelled aB far as the 
dotted line and is working downwards. After reaching the base d 
of the terminal shoot a it will probably come outside and tunnel 
into the previous year’s shoot e. 

I have not yet had sufficient opportunity of ascertaining the 
extent of the damage caused by this insect. The destruction of 
the leading shoot does not, as far as I have at present seen, lead 
to any permanent injury by causing the tree to fork, aB is the 
case with the “ Tun twig-borer”. The destroyed leader becomes 
replaced by one of the shoots which would ordinarily have been 
a side branch. The destruction of the cambium and sapwood, 
in the older portion of the stem lower down, appears likely to 
result in serious damage by causing the whole of the plant above 
to die, hut 1 have not yet been able to determine if this takes 
place or not, and it is to be hoped that those who have chir forests 
close at hand will try and obtain further information. 


IL—CORRESPONDENCE. 


On certain Important Forest Questions. 

Anything from the pen of Mr. Gamble always commands 
attention, but it is with somewhat mixed feelings that I have 
perused his article in jour November’s issue, nor am 1 able to 
Bgree with some of his remarks on what he aptly terms the 
dangerous policy of making the collection of a large surplus 
revenue the chief aim of the Forest Department. There is little 
doubt that this has at times been the aim of some Conservators 
in the past, hut I am glad to think that everything now points 
to the existence of a more enlightened policy, and that a judicious 
expenditure of money on forest improvement is now recognized as 
one of the essentials of sound administration. Mr. Gamble appears 
to be under the impression that in. those provinces where forest 
,matters are more directly governed by the advice of the Inspector- 
General, the consolidation and improvement of the forest estate 
are not showing the progress visible elsewhere. This, to my mind, 

* Tlie insect arrived in a damaged condition. It is larger than P. abie- 
tella and belongs to a different genus. It proves to be new to the Indian 
Museum collections —Hon. Ed. 
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while casting an unmerited censure on the policy of the Govern¬ 
ment of India in so far as it may be based on the advice of. the 
Inspector-General, is written under mistake of fact. It must be 
borne in mind that the administration of any particular province 
is not in the hands of the Inspector-General, that he has nothing 
to do with the preparation of the budgets and is in no way 
responsible for the surplus obtained on the working of the year. 
Where, however, the Inspector-General is permitted a voice in the 
proposed expenditure on improvements is in the recommendations 
he may forward to local administrations regarding working-plan 
prescriptions and suggestions. Now, sir, I have a fairly intimate 
acquaintance with several score of working-plans, and I may say 
that in no single instance, as far as my memory serves me, has the 
Inspector-General ever suggested the policy of increasing the 
surplus at the expense of useful improvements. On the other 
hand, I have more than once come across a remark to the effect 
that considerations of sylviculture and improvement have been 
subordinated to financial results. When surpluses have been 
obtained at the expense of improvements, this is in no way due to 
the advice of the Inspector-General, but rather to a misconception 
on the part of local administrations and their forest agents as to 
the true meaning of the term *• Commercial Department” and still 
more to administration officers not utilizing the funds allotted to 
them, and allowing such monies to lapse, sometimes with the 
object of saving a larger surplus, more often because they have 
not the time to superintend improvements with which they aro in 
full sympathy, but the execution of which they are not prepared to 
entrust to their subordinates. There is little doubt that in 
earlier days it was often held advisable to show as large a surplus 
as possible in order to justify the existence and extension of the 
Department, just as a commercial company in its infancy is often 
inclined to show as large a profit as possible in order to establish 
its position and raise its credit. This was the first stage. We 
have now reached the second, where the company, with position 
firmly established and credit assured, is powerful enough and 
is prepared to sink money in improvements with a view .to its 
future welfare, but is forced to restrict expenditure with this object 
within such limits as can be efficiently controlled. I know as a 
fact that the late Mr. Hill considered that insufficient money was 
being laid out on permanent improvements, and used to say that 
the percentage of net to)gross revenue had no business to he higher 
in India than on the continent of Europe, where settlement, 
demarcation, communications, etc., are more or less completed. 
This view, I am in a position to say, is also held by his 
successors and by the senior officers of the Department. Where 
then Mr. Gamble implies that the advice given by the Inspector- 
General is in some measure responsible for unduly large surpluses 
obtained at the expense of improvement, I consider that he goes 
too far and that facts will not bear him out. 
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Where there has been restricte 1 progress in consolidation and 
improvement, it would be neater the mark to say that this has 
been rather due to the large aieasthat individual offims have 
to administer, rendering it impossible for them to find time to 
devote to improvements that under more favourable conditions 
they would he only too willing to initiate and carry out It is 
difficult to realize that the tiacts under the control of the Forest 
Department aggregate one-fifth of Biitish India, and that the 
Imperial Forest Service, which is chiefly responsible for the 
management of this vast area, consists of a small band of less than 
200 officers, who have to endeavour to supervise everything in 
person as they are loth to rely upon their subordinates, who are 
not infrequently deficient both m quantity and quality. Wh*»n 
once this has been realized, what to me is astonishing is the progress 
that has been made in extension and impro\ ements duimg late 
years. It may safelj be said that were it possible to limit the size 
of separate forest charges to what could be efficiently contioiled by 
Imperial officers, not only would expenditure on well consideied 
improvement increase by leaps and bounds, but that no one 
would welcome such progress more than the senior officers of the 
Department from the Inspector-General downwaids. 


Cordite Ztifi.es in Indian Forests- 

In answer to “ Big Game’s ” letter in your number for October, 
the following proa and cons, based on practical experience, will 
probably assist “ Big Game ” in coming to a conclusion on the 
questions he raises. 

As u Big Game ” mentions bison particularly and does not 
mention any other sort of game, I have confined my remarks to 
this particular species of heavy game. 

Before proceeding to deal with the question of powders, 
bullets and rifles it is necessary to discuss briefly a few of the 
habits of the bison in order to determine what is required of a 
bullet in order to deal with a charging bison. 

The cases on record in which an unwounded bison has 
eharged are exceedingly rare; so much so, in fact, that the pro¬ 
babilities of a charge need not be taken into account. On the 
chance therefore of receiviug a charge there is no necessity to 
continuously carry a heavy rifle during a stalk, and as will be 
afterwards shown, this is also unnecessary in order to bring the 
stalk to a successful finish. Turning now to wounded bison. A 
wounded bison will usually try to escape, but he will sometimes 
round and charge, and the possibilities of hiB doing so must 
be taken into account, 

In the cases which have been recorded of a bison charging 
mention has seldom heen made as to his,mode of attack, and 
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whether he came on with his head up or down. In the single 
instance in which I have been charged by a bison, the bison 
held his head up until within a few feet of me; he then lowered 
it to strike, but as this is the only instance in which I have seen 
a bison charge, I cannot say whether this is their invariable mode 
of attack or not. However, it does not matter very materially 
whether they do or not. There is no exception to the rule 
however that a charging bison must be coming head on and either 
uphill, on level ground or downhill, and almost invariably from a 
short distance. 

The shot at a charging bison is therefore a hurried one, and 
the only shots that will kill him outright are— 

Cl) a shot in the brain; 

(2) a shot in the neck or back from above, so as to bteak 
his neck or back ; 

(S) A shot in the neck so as to break it from below. (A 
heart or chest shot will seldom stop a charging beast). 

These are the shots that will kill him. Now any rifle that the 
sportsman is carrying after bison with a hard bullet will reach 
these spots, fiom a Mannlicher up to a '577. The matter in the 
first instance is therefore chiefly a matter of aim, but other 
considerations must be taken into account. 

Firstly, a smokeless powder in one barrel at least will leave 
the sportsman free to put in a second shot, whereas black powder 
will leave the sportsman in darkness for a few seconds, and I 
do not hold with the theory that the bang and smoke of black 
powder will turn an animal. 

Now as regards the bullet; it is essential that the bullet must 
be of a penetrating naluie, and this of course can be sufficiently 
well obtained in small and big rifles, but the chances of a big 
bullet touching one of the vital spots is greater, and even the mere 
fact of it passing close to the vital spot will suffice in some cases; 
whereas with a small bullet this is beldom the case. So much 
for the deadly shots at a charging bison. Of other shots which 
will save the sportsman there are two. 

Firstly, a shot breaking the foreleg will bring the bison over, 
or at any rate so disable him that an active man who keeps bis 
head can easily escape. Here again, however, the arguments given 
above as regards powder and bullets hold good. 

Secondly, there is a shot which misses a deadly spot but gets 
him either in the chest, shoulder, neck or face, and a shot fired at 
a charging bison is as likely to hit one of these places as it is 
to break his neck, back or reach his brain. What I mean to say 
is, that it is very likely the deadly spot will be missed. 
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Now in this case again smokeless powder is preferable to 
black for the reasons already shown. But, on the other hand, a 
heavy bullet is absolutely essential, as the sportsman must either 
floor or turn the bison from sheer shock. 

There are two ways of producing this shock. Either by a 
fairly large bullet, such as a *450 driven at great velocity by a 
nitro powder, or a heavier bullet driven at a less velocity by black 
powder or a nitro powder; Sir Sam Baker states a bullet from the 
“ Baby ” catching an animal fairly never failed to stop it. The 
“Baby” was a 4 bore, and, speaking from memory, I think it 
weighed 22 lbs. and carried 16 drams of powder. 

But since Sir Sam Baker’s day rifles and powders have been 
greatly altered, so that high velocity without a blinding smoke 
can be obtained, and thus making the use of a second bairel 
possible. 

Moreover, it is not every man who could shoot with the 
“ Baby,” and for these reasons a modern big game rifle has two 
barrels, neither of which can carry so heavy a ball as the single 
barrelled rifles of past generations. Now of modern rifles there are 
three sorts in use which will do the required work, namely, the 
8-bore, the *677 and cordite *450 express, but the former, namely, 
the 8-bore, only shoots black powder, which has its drawbacks 
as already shown, and as in fact the 8-bore is no improvement on 
the old type of black powder rifles, it need not be taken into 
account. Personally, if I was charged by a bison I wonld prefer 
to have the “ Baby ” in my hands than a double 8-bore. 

The question really resolves itself into the *577* or *450 
cordite express—which ? 

The consideration of smoke does not apply, as the *577 
can be used with a smokeless powder, which gives as high 
a velocity as that obtained from black powder. The question 
is therefore narrowed to whether a *450 bullet, driven 2,200 
feet a second, or a *577, driven at 1,600 feet a second, is best. 
This matter is one over which sportsmen differ greatly, and 
is one on which a verdict has still to be obtained. Probably 
there is not much to choose between the two, but as already 
shown above, there is a certain advantage in the heavier 
bullet, and as the penetration of the ‘577 has proved itself 
sufficient, I consider the excessive penetration of the *450 
unnecessary. An illustration of how the energy produced by a 
bullet driven at a great velocity can be wasted is the following. 
Imagine a smaller bullet driven at 2,4C0 feet a second and a 
heavier bullet driven at 1,600 feet a second, and the weights of the 
two bullets so arranged that the striking energy is equal in both. 
Now imagine each bullet hitting a charging bison and catching 
him say in the shoulder. The smaller bullet would pass on 
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through the shoulder and into the body, and thus, as the striking 
energy of the bullet is distributed over the course it takes, some 
of the energy only is expended in the shoulder. 

Now the larger bullet would penetrate and remain in the 
shoulder, thus expending all its energy in the one limb. It will 
be seen therefore that the striking force of the heavier bullet is 
more concentrated than that of the smaller, and this, in my 
opinion, is one of the reasons why the shock produced by the 
heavier bullet is the greater. 

Personal experience has led me to prefer the heavier bullet 
to the smaller, even at the cost of a certain amount of velocity. 

To recapitulate briefly the above remarks therefore: firstly, 
“Big Game” in following up wounded bison would do well to 
carry a rifle loaded with smokeless powder in at least one barrel. 

Secondly, the rifle should be the heaviest “ Big Game ” can 
manipulate, by which I mean that the powder charge must 
give sufBcient peneration, and after that the heavier the bullet 
the better, 

I have now dealt fully with the question of wounded and 
charging bison, and I propose to conclude by adding a few remarks 
on rifles to use on unwounded bison, as in this case circumstances 
are altered, and the remarks which hold good for charging bison 
do not apply to unwounded bison. To begin with, in tracking up 
bison, although better, it is not necessary to continually carry a 
rifle in one’s hand, as the bison can usually be heard before being 
seen, or at any rate unmistakable signs on the track show that the 
quarry is at hand. Rather therefore than tire oneself ont, and this 
is likely to happen, as tracking bison is hard work, it is prefeiable 
to have the rifle carried and only take it on approaching. Now 
one of the points about a shot at bison is that it is nearly always 
a close shot. Many are shot under 50 yards and hardly any over 
100; exceedingly accurate shooting is therefore possible. 

Now the vital spots are the brain, neck, back; the neck and 
the back of course must be broken; then the heart and both lungs. 
It is neoessary to wound both lungs ; an animal will go a long way 
with one lung hit, whereas if both are penerated he will choke 
almost at once. To these I add the forelegs, as if a bison’s foreleg 
be broken above the knee he will certainly be bagged s the shot 
however is not one that commends itself. 

Now firing at any of these spots, except the brain and leg, the 
spots are more or less concealed, and in all instances, except the 
lungs the mark is a fairly small one. Accurate shooting is therefore 
necessary. It is of course an axiom in shooting, although one that 
is often forgotten, that the larger the game the more accurate the 
shooting must be in order to bag and not merely wound. 
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Personally, if I wish to make an accurate shot I prefer a 
small bore rifle, the Mauser for preference, and with this weapon 
at 50 yards I can make tolerably certain of hitting a 4-inch bull, 
whereas with a *577 I am more likely to miss it than not. Of 
course there may be many men who have attained extreme 
accuracy with heavy rifles, but ceitainly the majority of men will 
shoot infinitely better with a small bore rifle. For the first shot 
under the following circumstances therefore I would advise i: Big 
Game ” to use the rifle which has sufficient penetration and with 
which he can make the most accurate shooting; if a large bore 
rifle of course so much the better. 

The conditions in which this rifle is to be used are those 
which conduce to an accurate shot. These conditions are:— 

1. The sportsman must be steady, by which I mean he must 
not be blown or excited. 

2. The vital spot must clearly be seen. 

(I take for granted the sportsman knows how to reach the 
vital spots.) 

3. The bison must be standing quite still. 

Under these circumstances a tolerable shot who does not get 
excited—but this frequently happens—will be almost certain of 
hitting a vital spot, and whether it is hit with a Mauser or a ‘577 
makes no difference. I should recommend him to fire either just 
at the base of the neck or for both lungs if this is possible. 

Whenever the above conditions are not found, namely, if the 
sportsman is blown or is excited, or the bison is moving and it is 
impossible to be certain of hitting a vital spot,, then accuracy and 
the small bore rifle must give place to the heavy rifle producing 
shock. In fact we return to the conditions already described under 
a charging bison, in which there is a probability' of the vital spot 
being missed and the some arguments which applied in that case 
apply in this, and therefore the same rifle is recommended in this 
case as was recommended to meet a charging bison. 

The above remarks are based on experience with bison in the 
Central Provinces only, to which part of India only they are meant 
to apply j in the main they probably hold good however for other 
parts as well. 

Solid Lead. 


Ripening of Cones of Finns Longifolia> 

I. 

I have read Mr. BirbaTs letter several times but cannot understand 
exactly what he means. Apparently his meaning is (though I 
may be mistaken) that in the spring the yoimg cones appear at 
the extremity of last years shoot, and that the new shoot then 
grows out from below the young cones, 
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This seems to be a curious method of growth, and is quite 
different from what occurs here, which is as follows : Last year’s 
shoot terminates in a bud. In March or April this bud expands 
and develops into a shoot, which bears at or near its extremity the 
young cones. When the shoot has expanded to its full length, 
it is found to be terminated by a bud, round which the young 
cones are situated. (The male cones are situated on and around 
the lower portion of the year’s shoot and drop off soon after they 
have shed their pollen. (Male and female cones do not of course 
occur on the same shoot.) 

Mr. Birbal does not attempt to prove his statement that the 
cones only take 12—15 months to lipen. If this is the case how 
does he explain the fact that in spring cones of three diffeient 
years are found on the trees ? (I exclude the cones which have 
already shed their seed.) These cones are as follows: (l) the 
young cones at the extremity of the shoot; (2) the half ripe cones 
at the base of the current yeai’s shoot. These are still green and 
soft except the tips of the scales, which are brown and woody. (3) 
the large ripe cones at the base of last year’s shoot. At this time 
of year (September) only two kinds of nnripe cones are found on 
the trees, viz. t (a) this year’s cones at the ends of the shoots and 
surrounding the terminal buds. These are now brown externally, 
but are green within. Next spring when they enlarge they will 
have the appearance of (2) above. (6) The cones at the base of the 
current year's shoot. These have nearly reached their full size, 
but are still green except the tips of the scales They have 
become fairly hard. I have sent to the Forest School a branch 
which bears cones (a) and (6). All the Bangers in this district 
and some zamindars whom I have questioned s{,ate that the cones 
require two years to ripen. 

Sirdar Bishen Singh, Extra-Assistant Conservator of Forests, 
has also proved the fact experimentally by attaching a piece of 
wire to the young cones. 

Consequently there seems no doubt about the matter so fares 
the Punjab is concerned. It may be the case that at Dehra Dun 
the cones ripen in 12—15 months but it appears hardly likely. 

E. B. Coventry, 

Deputy Conm'vator of Forests . 

II. 

I see a letter in the last Forester from Birbal, Curator, with 
some queries about chil seed and its ripening. I enclose a copy of 
a table sent to me by yourself in 1886 showing the results of my 
observations made in that year, or rather printed in that year, 
for I began to make notes a year or so previous. I am quite sure 
of my facts, at any rate for the Ohamba Valley. 

J. C. MoDonell. 




Uth May 1886. • J. C. McD, 
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Jaunsar Working Plan. 

As an old Jaunsari I have read with great interest Mr. 
dutterbuek's working-plan for the Jann?ar Division, United 
Provinces. May it have every success and may the old division 
flourish and improve under its provisions. 

There is one point in the plan which I should like to see 
more fully discussed. Para 122, on which the possibility is based, 
say? : There are no data as to the percentage of trees which pass 
from one class to another. The following are estimated figures, 
but care has been taken to keep them low so as not to vitiate the 
result:— 

96 per cent class I survive for 40 75 per cent class III become 
y eai 8. II. 

80 per cent, class It become I. 60 per cent, class IV become 

III. 

33} per cent, class V become 

IV. 

Taking these ns given, the following are enlc dated from them :— 

60 percent. cla«s III become I. 4> per cent, class IV become 

II. 

36 per cent, class IV „ I. 20 percent, class V become III. 

12 per cent, class V „ I. 15 per cent, class V „ II. 

It would be useful to know how these fignres were estimated, 
as most of them seem to he too high. In these mountainous 
forest?, with so much precipitous ground, such variable depth of 
soil and so many different aspects, it would seem that the ordinary 
formulae of text-books need considerable adaptation before they can 
be safely employed. Is it not possible that, owing chiefly to the 
above causes, a much larger proportion of the different classes fail 
to reach the next class, within the average time, than is common¬ 
ly supposed. Believing this to be the case, when I prepared a 
working-plan for the Naini Tal sub-division, in the portions 
where enumerations were made 15 years previously, a general 
fresh counting was not made, hut the .stock in four compaitments 
was re-enumerated, the exact number of trees felled during the 
past 15 years being known. The result was as follows as regards 
Chir (Pinna Ion gif olid', all decimal points below 5 being omitted 
for simplicity’s sake. 

Compartment? 

Percentage of II class chir entering 1 class in 13 ye us 5) OArlO 7—10 
Do. Ill do. do. II do. 11 10 11 

Do. IV do. do. Ill do. 17 19 IS 

13 22 20 3 

The different countings thus give very similar re-ults and 
point to the very fair accuracy of this method of estimating the 
stock. The only great difference is in the percentage of IV class 
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trees becoming III class ones, and this was only to be expected, it 
being but natural that the number of suppressed trees in the IV 
class should vary considerably with the density of the young pole 
forest. These countings show the actual changes which have taken 
place in the growth of nearly 10,000 chir trees stocking 370 
acres. 

Taking the percentages of trees passing from one class to the 
other as determined above for a period of 32 years, the average 
time it takes in Naini Tal (according to ring-counting) for a IV 
class tree of the lowest dimension to reach the III class :— 

43 per cent, of II class chir becomes I within the average time. 

56 clo. Ill do. II do. do. 

2} do. Ill do. I do. do. 

Might I venture to suggest that half-a-dozen carefully selected 
compartments at different aspects, etc., which were enumerated in 
1888, and where the number of trees felled since is accurately 
known, be re-enumerated. We should then be in a position to 
judge whether the figures adopted in para. 1*22 are sufficiently 
near the mark or not. 

N Heahle. 


Wild Beasts and Adagio. 

When reading Col. Pearson’s most interesting reminiscences in 
the August issue of the Indian Forester , it struck me as strange 
and noteworthy that a very similar belief to that quoted by the 
author of the aitiele with regard to a man-eating panther was 
current la&t Februaty in connection with a man-eating tiger, 
among the Uriyas in this district. 

In this case thq( man-eater is said to be a tigress, and it is a 
woman who is believed to have been transformed by means of 
powerful “ mantras”. The woman-tiglass’s husband forgot (per¬ 
chance by no accident) the reversing ** mantra, ** whereupon the 
wife incontinently eat him and is still at large, having since 
devoured some ten or twelve human beings. 

C. E. 0. Fischer. 


Chntrapur, Qanjam District. 

K. B “ Mantra" ia a charm or invocation, eg , *' abracadabra.” 
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III.-OFF1CIAL PAPERS AND INTELLIGENCE. 


Mr. F, B. Dickinson. 

It is with the greatest regret that we have received 
news of the death of Mr. F. B. Dickinson, Conservator 
of Forests, Central Circle, U. P., at Almora on the J2th 
October, at the comparatively early age of 52. 

Mr. Dickinson received his professional training at 
Nancy, coining out to India in 1872, and has, since 
the death of Mr. Hill, been the sole representative of 
his year in the Bengal Presidency. On his arrival in 
India he was posted to the C. P., and after gaining an 
intimate knowledge of the forests of those provinces 
and of Berar and Coorg, he was confirmed as Conserva¬ 
tor in Burma in 1894. 

His health gave way completely under the malign 
influences of the Burma climate, and although he went 
on long furlough to recruit, he never entirely recovered. 
On his return from furlough in 1899 he was appointed 
to the charge of the Central Circle, U, P., where he 
remained until his death. 

There was, we venture to think, no one in the De¬ 
partment more universally and deservedly popular: 
it is difficult to believe that he had a single enemy, 
while Ins unfailing courtesy, cheeriness and good nature 
gained for him hosts of friends wherever he went. As 
a forest officer his loss is unquestionable, and it will 
he difficult to replace him, as his long and varied 
experience, combined with ripe judgment and tact, ren¬ 
dered bit> services specially valuable. 

His many personal friends, as well as those who 
have been brought into contact with him in their 
official capacity, will mourn his premature death, which 
adds another name to the long roll of Englishmen 
who, by sacrificing their health to their high sense of 
duty in the fever laden portions of the Empire, have 
worthily upheld the traditions of their race. 

Mr. Dickinson’s death is all the more sad as he 
contemplated quitting the country for good within the 
next 18 months. 
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V (.-EXTRACTS, NOTES AND QUERIES. 

The Home Timber Trade and Forestry. 

ii r. 

Taking home-grown and foreign timber together, we annually 
consume nearly £30,000,000 worth, of which £25,000,000 stands 
for our imports. If of this £30,000,000 we could circulate 
£25,000,0 >0 within our own shores instead of expending it abroad, 
it needs no statistician to appreciate the enormous addition to our 
internal wealth. But, at the same time, it merely represents the 
nucleus of a much larger sum which would be put in circula¬ 
tion by the establishment of industries dependent upon wood 
supply, but now mainly carried on abroad. It would not, of 
course, require the whole of the 21 million acres of wasteland 
to produce our timber supply, as it would be imperative that any 
State development of forestry should b 1 carried out upon the 
most perfect scientific system, and 7 million acres, in addition 
to our present woodlands, would be quite sufficient for the pur¬ 
pose, if we base our calculations upon the statistics of our present 
consumption. In their repoit the commission infer that State 
forests are the only practical key to the situation, in spite of the 
fact that they shrink from recommending their establishment 
They say : “ The great area of waste land in these islands, which 
might be afforested, and with regard to whiuh such valuable 
evidence has been led, thus becomes a matter of grave national 
concern. No individual effort is likely to cope with such extensive 
afforestation, not only because British forestry, as now practised,' 
is inefficient, but because of the capital required, the time which 
it remains sunk before producing income, and the lack of all 
security on private estates for continuous good management from 
the time that the forest is formed until matured timber is placed 
upon the market. We do not feel justified in urging the Gov¬ 
ernment to embaik forthwith upon any general scheme of State 
forests under present circumstances.” What are these circum¬ 
stances? Surely 21 million acres of waste land, representing a 
huge capital lying dead and buried, is a sufficient recommendation 
in itself. If not, the absolute ruin of British forestry as it at 
present exists v ould count as a mere feather in the balance. 
Against this extent of waste land we can only show 3 million 
acres under woodlaud, and to put the question plainly, we 
would ask: Is the Government doing its duty to the country by 
practically neglecting so great an opportunity ? Is not the fact 
that our landowners are utterly incapable, as a whole, of properly 
utilising their land of grave enough importance to the community 
at large to demand Government interfetence? There is a law 
empowering sanitary authorities to condemn habitations unfit 
for human occupation. There is also a section of the same law 
compelling builders to adhere to the bye-laws of their district* 
and enforcing the destruction of any new woik not in conformity. 
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It would he a good thing, from a public point of view, if some 
law was in operation to compel landowners to cultivate the whole 
of their land where possible One of the fundamental principles 
of the National Constitution is that the whole of the land is 
nominally the property of the State, and landowneis are tenants 
at will of the Crown. It, therefore, becomes the duty of the 
State, or nation, to prevent its property from falling into ruin, 
and as we are essentially first and foremost a eommeicial nation, 
it is only sonnd policy to profitably utilise the whole of our assets. 
It is a statement beyond dispute that any State system of forestry 
conducted strictly upon scientific and economic lines is bound 
to be a commercial success Belgium is an admit able instance 
of the flourishing condition of State forests. In that country the 
forests cover 1,750,0 0 acres, and yield an annual return of 
£4,000,000, leaving a good margin of profit after all management 
espenses are defrayed. 

The greatest question that would face the Government is the 
acquirement of the land. In his admirable article on “ The Pad 
Plight of British Forestry,” contributed to the Nineteenth 
Century for October, 1901, Sir Herbert Maxwell says : “ Suppose 
that Parliament could be persuaded to vote a sum of £10,000 a 
year for the purchase and planting of suitable land. There are 
tens of thousands of acres now offered for sale in Scotland, pro¬ 
ducing au annual rent of not more than 2s. an acre as sheep 
pasture, of indifferent or no merit as grouse ground, but very 
suitable for growing timber. Thirty years’ purchase—a liberal 
price as times go—would secure 1,''00 acres for £*t,000. Upon 
this basis it would take only £21,000,000 to purchase the 7 million 
acres required for present supply, or a cost of £700,000 per 
annum for 30 years. The cost of planting, including drainage, 
would not exceed £6 per acre. The planting would probably 
not all be done at once, but could be extended over, say*, 12 years, 
or at the rate of £3,500,000 per annum, representing a total cost 
of £42,000,000. The cost of management and up-keep should 
not exceed oa. per acre per annum, or £52,000,000 for 30 years in 
round figures, making a total cost as under :— 

£ 

Cost of 7 million acres ... ... ... 21,000,000 

„ planting and draining ... ... 42,000,000 

„ upkeep including management expenses for 

30 years ... ... ... 52,500,000 


115,500,000 

For at least the first 10 years no return would be forthcoming, 
so a certain amount would have to be considered for interest, so 
that we will say that £120,000,000 at the outside will cover the 
whole cost of establishing a Bystem of State forestry in the British 
Isles, averaging only £4,000,000 per anuum for 30 years. These 
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figures represent the liabilities, and against them we have now 
to conMtler the assets. 

it depends entirely upon the variety of timber and the soil 
upon which it iR planted, as well as somewhat upon the situation, 
as to how soon it arrives at sufficient maturity to place upon the 
market. It ma^ he anything from 40 up to 100 years, but 
from experts’ opinion we are pretty safe in considering that each 
Ucre will yield an average of 75ft. cube of timber in thinnings for 
eveiy year from the date of its planting until the crop become 
matured. Valuing these 75ft. per acie pei annum at 6 d per foot 
we have an asset in 30 jears of at least— 

£ 

1,300,000,000 feet at 6<i ... .. ... 32.500,000 

A saving on sowing pint of the 7,000,000 acres instead 

of planting ... ... .. 5,000,000 

37,500,000 

and deducting this from the £120,000,000 above, we have a net 
expenditure to the nation of £82,500,000 during the first 30 
years, or an actual cost of £2,75 ',000 pei annum. And with 
what result ? The establishment of a gigantic State industry 
yielding at least £i 5.000,uOO per annum clear profit assured to 
the Treasury eventually when the whole of the system is fully 

developed ; the repopulation of our rural districts with a healthy 
and contented race of people ; the secuiity of our timber supply 
beyond question of doubt, unassailable by foreign competition $ 
and, what is by no means of small consequence, the conferring of 
an immense boon upon British agriculture, for it must always be 
remembered that the sheltering influence of woodlands in exposed 
districts must always increase the productiveness of both pasture 
and arable land in the vicinity. 

In conclusion, if this question is to be removed from its 
academic surioundings into a spiiere of practical possibilities, it 
must receive the attention not only of landowners, foresters, and 
the timber trade, but of the nation generally. Now that the 
Government lias seen fit to introduce the Irish Land Purchase 
Bill, surely it is high, time some scheme was formulated for bring¬ 
ing into active cultivation the waste lands right throughout the 
whole of the British Isles, and nothing better can be devised, as 
far as a part of them are concerned, than the institution of an 
efficient system o£ Stute aflforet tation.— Timber Trade Journal, 


The Preservation, Seasoning and Strengthening of Timber 

Mr. W. Powell read a paper on this subject before the 
Engineering Section of the British Association at Southport on 
Wednesday (September 16th, 1903). He said that he proposed to 
show how some kinds of timber at present valueless might become 
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exceedingly useful; how timber used for structural purposes 
might be so strengthened as to bear a much greater load or sham ; 
how ouv sheets might be cheaply paved with sanitary wood blocks 
which would neither absorb surface water nor give out di-agreeable 
effluvia; how the ravages of dry rot might be combated; and how 
all this might be done simply and at comparatively small cost. 
Seasoning timber, either by natural or artificial means, tended to 
impair its strength by reducing its specific gravity, and this was 
especially the case in timber rapidly dried by artificial means. 
He had found that by boiling timber in a thin saccharine solution 
until most of the air in the timber was exhausted, and then by 
leaving the wood in the syrup to cool, a certain amount of the 
sugar was absoibed by the timber, in some cases so much as to 
cause the timber to sink. After the wood had become sufficiently 
saturated it was put into a drying stove and the moisture driven 
off at a faiily high temperature until the wood was thoroughly 
dryseasoned, as the term goes, and it was then ready for immedi¬ 
ate use. This piocess differed from others mainly in the factthat 
before drying was attempted the interstices of the timber were 
filled in with a viscid, glutinous solution, which took the place of 
the natural sap and air which the wood had been forced to part 
with. So, when the moisture was driven off by stoving, the sugat 
which remained in the wood acted like a strong binder, and held 
the fibres together, just as cement or mortar bound the stones or 
bricks in a wall. He was informed by Dr. Herman von Schrenk, 
the head of the Forest Products Branch of the United States 
Forestry Department, that there were thousands of square miles of 
land in the States covered with timber which at present was of 
little or no commercial value; and the same might also be said of 
Canada and most other timber-producing countries. These use¬ 
less trees might aptly be called the weeds of the timber garden. 
Most of them weie too weak, too sappy, too porous, and were so 
liable to rapid decay as to be not worth cutting down. In some 
respects they were similar to our English poplar, and, like it, 
grew very quickly. This class of timber was especially amenable 
to the process he had described, and the results were somewhat 
astounding. Poplar absorbed over two and a half times its own 
weight of the solution, and when thoroughly diied was 75 per 
cent, heavier than in its natural state. If this could be effected 
with our English poplar there was every reason to believe the same 
results might be obtained with the soft woods of America and 
other countries, and so a fresh source of supply of timber most 
suitable for railway sleepers, paving blocks, planks for piers, 
stations, etc., might be opened up. Everyone was aware of the 
power of wood pavements to emit stifling effluvia, especially on a 
hot, close summer night. The excreta absorbed by the block, 
and thus evaporated, made it a peipetual source not only of 
discomfort, but possibly of ill-health. If the good qualities of 
soft wood could be retained, while making it not only harder 
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and tougher, but. above all, leas absorbent, then one of the great 
difficulties of the municipal engineer would have been solved. 
While the weight of pine was not much increased by the 
process, its effects on the strength of the wood was remaikable. 
Experiments showed that the tensile strength of pitch pine was 
increased from 14 to 32 per cent., of white pine from 29 to 
39 per cent., of yellow pine fiom 56 to 107 per cent. Tests as 
to the effect of the process on the flammability of w»ood, 
especially of such wood as the pines, showed that it was to 
m»ke the wood less inflammable, by reason of its gieater 
compactness aud solidity. Beech came next to poplar in its 
greediness for syrup, and its weight was incieased by treatment 
by about 50 per cent. It became a very firm, tough timber, 
nearly as tough as oak or teak, without having their brittleness. 
As to the cost of the piocess, sugar was a very cheap raw material, 
being only about the same price, weight for weight, as the 
lower-priced woods, and if the by-products of sugar manufacture 
were used the cost would be almost nominal. The amount of 
labour involved in the process is comparatively small, and the 
plant w j as simple .—Timber Trades Journal. 

The Relations of Foufstky to Zoology.— It has been 
pointed out recently by H. A. Suifaee, piofessor of Zoology at 
Pennsylvania State College, that there is a direct and important 
connection between forestry and zoology, and he gives several 
examples of how this connection exists. Aside from the clearing 
of forest growths, which naturally drives the denizens of the woods 
from Ibe cleared localities, he finds that the effect of forest 
destiuction on stream sis a far-reaching one. Clear streams, flowing 
perpetually through wooded countiy, are the natural haunt 
of the trout: bub if the country in which these streams rise or 
have their courses is destructively cut over, the streams themselves 
become intermittent, muddy, and in some cases only a succession 
of warm and slime-covered pools in midsummer. As such they 
are fit only for the lurking places of the mud-sucker aud the carp. 
In the larger streams and rivers, which, under natural conditions, 
are the homes of the desirable game fishes, the black bass and 
pickerel, which pass the winter in deep pools in a state of 
partial hibernation or quietude, the changes are even more to be 
deploied when the wnteished is deforested. Floods arising bom 
the destruction of the trees bringdown immense quantities of silt,* 
^washings,” sand, etc., and deposit them in the deep pools where 
thecurrent runs slower, bo that the quiescent fish are covered over 
and destroyed. Another disastrous result comes from the wash¬ 
ing of the fishes out of their places of winter abode, dashing them 
against rocks and ice and in some cases leaving them stranded to 
gasp out their lives after the water subsides. 

The setting aside of forest reserves will not only keep the 
forest and the beauty of the landscape, but will restore game and 
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song birds to their original haunts, protect the wild animals, and 
preserve the most desirable fishes—the trout, bass, and pickerel. 

[We have often pointed out the desirability of protecting and encourag¬ 
ing insectivorous birds m tins country. Copses and hedgerows are 
essential to such for nesting purposes, and both the forester and agricul¬ 
turist should bear th's m mind. From a scientific point of view it is 
equally desnable to pioteet animals, and moie especially those species whom 
contact with man tends to decimate and reduce to extinction The 
formation of large closed reserves is the one practical remedy to safeguard 
them from much to be deplored extinction.— Hon. Ed,] 


Forestry in Sarawak. —The country of Sarawak, Island 
of Borneo, is best known to the rest of the world through the 
exploits of the first Rajah Brook**, an Englishman who, unaided 
and alone, took a Malayan province in the throes of internal war, 
and by his force and foresight made an independent nation of it, 
and giving at the same time the hest example of European 
government of Asiatics. The present Rajah, nephew of the great 
Rajah Brooke, is following the policy of his predecessor in taking 
an interest in everything that concerns the welfare of his people, 
from the most trivial to the most serious. Among other things, 
he has taken an interest in forest preservation, as explained in the 
subjoined report reprinted from the Outlook :— 

“A meeting of the council was convened this day. His 
Highness the Rajah informed the members he had what he 
considered an important matter to lay before them in reference 
to the future supply of timber for building purposes. Afc 
present large quantities of different kinds of woods are 
being felled immediately in the vicinity of the principal town, 
for export; and a trade had sprung up which threatened to 
despoil the forests of all the best and most useful woods necessary 
to the inhabitants of a growing town. At this end of the state, 
where so much wood is now being worked for export, the country 
is comparatively narrov, being only a few miles in depth to the 
boundary with Netheilands territory ; and in this nairow strip of 
land large quantities of valuable timber have been destroyed by 
generations of Dyak farming. "What there is left should be 
preserved as far as possible for local use, for were these woods, 
even the commonest of them, once worked out, the inhabitants 
of this town and the neighbourhood would be put to the greatest 
inconvenience, 

«* His Highness now proposed that all woods in the forests 
lying between Tanjong Datu and the right bank of the Sadong 
River shall be preserved for the use of the inhabitants, and that 
after six months from the present date the exportation of timber 
from any port within the above-mentioned limits shall be 
prohibited. 

° This was carried unanimously.” 
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MISCELLANEA. 


Dr. Scblich, FRS, and Forestry at Ci’cFsrEfc —In 
connection with the note upon this subject m the September 
number of the Magazine, I)r fechhch has asked us to point out} 
that the appointment of Honoiary Piofessor in the Forestry 
Chair at the College does not necessitate his taking up residence 
there or entail the deliveiing of lectures He will act as adviser 
on Forestry matters and perhaps deliver an annual address. 


Eucalypts for Fuel. —Californians are devoting considerable 
attention to the growing of Eucalyptus trees tor fuel purposes 
The remarkably rapid growth makes certain species specially 
adapted for firewood Their advantvges are, besides matuung 
qmckl), ability to thrive m thick stands and to reproduce 
abundant timber in coppice growth Near El Toro, California, 
3,600 acres will be planted with this exotic, for fuel purposes 
alone. Experiments demonstiate that under favourable conditions 
20 tons of dry wood a year may be perennially cut from well- 
managed groves at a cost much less than that of coal. 

Proposed School ok Foresiry for Wales —At the 
quaiterly meeting of the Pembrokeshire County Council, 
held m the Shire Hall, Havei ford west, on luesday, August 
4th, Di Griffiths m the chair, it was proposed and seconded 
that the following councillors represent that Council at 
the conference of the whole of the County Councils in the 
Principality, and that the place of meeting be the Slure Hall, 
Haverfordwest, in Octobei next —Sir Charles Phillips Bart, 
Messrs W H Waters, Edwaid Robinson, and E. Fgerton Allen. 
The Cleik was also instructed to notify the fact to the respective 
County Councils. 


Jarrah Sleepers. —The growing popularity of jarrah sleepers 
on Indian railways is indicated by an order ]ust placed with the 
Bengal-Nagpur Railway foi 30,000. The East Indian Rulway 
are ordering the new timber in lakhs, and we heat the Calcutta 
Port Commissioneis are contemplating a large purchase for their 
Imps, lhib list mentioned conversion to the new cult is probably 
due to the fact that the present Port Tiust Engineers are old 
railway men The E B S R are showing signs of conveision 
also to the adoption of the Australian timbet. 


.Iapvnpsp Wood Pc. r p Xh * di .— The Japanese wood pulp trade, 
winch has only figured in the Customs returns since 1898, is, 
according to H M Consul at Yokohama, growing largely, with 
the result that the dem md may advance for some years yety 
but the material is m the country, and only proper methods of 
working and transport are needed to obtain a local supply. Ak 
an instance it may be mentioned fchftt one company ntar the 
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capital wh ch as recently as 1900 imported from abroad bas now 
set up a null m the wooded districts and manufactures its own 
pulp both d eimeal and mechanical The chief foreign supplies 
come fiom Germany ana Norway Canada only supplied 313 
tons in 1902 figuies which should be capable of great expansion 
if attention was given to the matter 


VII TIMBER AND PRODUCE TRADE 


Churchill and Sim’s Wood Circular. 

2 id Octobei 1903 

East Indian Teak —The deliveries for the first nine months 
of the }ear amount to 8 382 loads against 9 980 loads in the 
same period of 190^ and for September 779 loads against 1 010 
list jear There has been a slightly better feeling noticeable 
during the month and more enquiry, though this is not at 
present reflected m the deliveries fiom the docks Iheie is no 
forward business to report on account of the continued inability 
of shippers to quote for cargoes suitable for European demands 

Rosewood—East India —There is a fair demani for good 
wood, from medium to large sizes, but small and inferior logs are 
not readily sold 

Satin wood—East India —Sales have been small, as the 
demand is dull and stocks too heavy 

Ebojsy—Easi India —Only prime wqpd, of good sizes, is 
asked for 

PRICE CURRENT 


Indian teak, logs per load 
, , planks , 

Rosewood, per ton 
Sat nwood per s ft 
Ebony per ton 


£10 to £18 
£12 Ks to £20 
£1 to £11 
6 d to 18 d 
£8 to £11 


r ' I 

Denny, Mott and Dickson Limited 

Wood Market Report 


I ondon, 1 st Octobei 1903 

Teak —The landings in the docks m I ondon during 
September consisted of 1 148 loads of logs an 1 214 loads of planks 
and scantlings oi a total of 1 362 loads as against 8ol loads for 
the coiresponding month of Is t year Ihe del vei.es into 
consumption a ere 645 loads of logs and 202 loads of flanks and 
scantlings -together 847 loads, as against 982 loads for September 
1902 
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MAKKET KATES FOU PKQDUCTS. 


The dock stocks at date analyse as follows:— 

6,242 loads of logs, os against 5,308 loads at the some date lost year. 
3,619 ,, planks, ,, 3,225 ,, „ ,, 

— „ blocks, ,, ti i, ,i 

Total 9,861 loads n 8,533 loads ,, ,, ,, 


This market has been sluggish during the last month, but 
prices continue to harden for logs—notwithstanding the fact that 
whilst 6,082 loads of logs have been landed during the first nine 
months of the year, only 5,234 loads have actually gone into 
consumption. The consumption of planks and other couverhions 
has also been discouraged by the high c.i.f. cost, as of 3,862 
loads lauded during the nine months, only 2,872 loads have gone 
into consumption. These figures serve to show that when 
production is restricted, consumers learn to cut down their 
requirements by substituting other material rather than pay 
abnormally high prices to encourage fuller shipment. 

Dealer money on the top of the high import cost of nearly 
all descriptions of timber has served to check any increase in the 
restricted volume of business. Important failuies at the outjjorts 
will tend to affect unfavourably the financial confidence which 
has for the last few years characterised the timber trade. 


Market Bates for Produots. 

Tropical Agriculturist , 1 at October 1903. 


Cardamoms 

Ml 

per lb. 

la. 6d. to la. 7d. 

Croton seeds ... 

ft • ft 

ft 

cwfc. 

15a. to 21a. 

Cutch ... 

Ml 

99 

99 

22a. 6c L to 30a. 

Gum Arabio 

* * * 

99 

99 

15a. to 20a. 

Do. Kino 

ft* ft 

99 

lb. 

4d. to 5d. 

India-rubber, Assam 

• • • 

99 

99 

2a. to 3a. 7d, 

Do. Burma 

• ft • 

99 

99 

2a. to 3a. 5t/» 

Myrabolams, Madras 

*M 

99 

cwt. 

5a. to 6a. 

Do. Bombay 

ft i * 

ft 

99 

4a. to 7a. 6 d. 

Do, -Bengal 

ft t * 

99 

n 

3a. 6d. to 5a. 

Nux Vomica ... 

*• ■ 

99 

99 

7a. to 10a. 

Oil. Lemon-grass ... 

* • • 

99 

lb. 

6of. to 6£d, 

Orchella weed, Ceylon 

#** 

99 

GWt. 

10a. to 12a. fid. 

Sandalwood, logs ... 


99 

ton 

«£15 to jC30. 

Do. chips ... 

Ml 

99 

i» 

M to £8 . 

Seedlac ... 

Ml 

99 

owt. 

117a. fid. to 135s. 

Tamarinds, Calcutta 

• ft* 

99 

u 

8a. to 10a. 

Do. Madras ... 

Mft 

91 

I* 

4s. fid. to 6s. 
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The first detailed reference to tins disease appears 
D . in a Memorandum by Mr. McCaithy, 

Deputy Conservator of -b orests m 
Coorg, on “The future supply and culture of Sandal in 
Coorg, 5 ’ in December 1899. Mr. Barber, Government 
Botanist, Madras, visited Coorg for tbe purpose of 
studying tbo disease shortly prior to my arrival. ELis 
report, however, was not available at the time, and I 
remained in ignorance of his work until my own was 
completed. 

2. The disease affects a portion of the Sandal area of 
Area and peuod of Coorg and a smaller portion of Mysore. 
ftflecfclon It would appear to be of recent origin, 

since it is hard to believe that so remarkable a disease 
could have escaped attention. 


3. The external characters of the disease are well 
fvfcerimS obaiacteis described m the roports of Mr. -Mc~ 
of the dufrae Carthy and Mr. Barber, lhere is, 

thoref ore, no need to dwell at any length on them here. 
A short account must, however, be given of its very 
peculiar symptoms in order to undei stand the course of 
the disease. Brom a certain moment all the new leavos 
produced, sometimes on a few isolated branohes only, 
sometimes over half the tree, sometimes even over the 




whole, take on new characters, becoming narrow, 
pointed, stiff and crowded together. From this moment 
the affected shoot never ceases its growth, differing 
markedly from the normal tree which lies dormant for a 
considerable period each year. The newly formed inter¬ 
nodes are considerably shortened. As growth continues 
each new leaf is smaller, narrower, and more pointed 
than its predecessor, and as the older leaves tall off, the 
apical portion of each shoot is clothed with a tuft of 
leaves the size of which forms an indication of the stage 
to which the disease has progressed. Finally, to quote 
Mr. McCarthy’s words, “the new shoots present the 
appearance of fine spikes, bearing four rows of fine 
bristles.” 

This forced growth, which I take to be the dominant 
character of the discaso, is further indicated by tho 
bursting out of old buds on diseased shoots below the 
diseased portion; by excessive branching; and by the 
occurrence of “phyllody” or the transformation of the 
normal petals, sepals, etc., into small foliago leaves, in 
the inflorescence None of the last three symptoms are 
oonstant, but all are sufficiently common to be distinctly 
associated with the discaso. here the bursting out of 
old buds is v ell marked on a shoot far advanced in the 
disease, it can he clearly seen that the buds break out 
into spiked shoots at the same stage of the disease as 
that to which the apical growing portion has arrived 
So that when tho main shoot boars nothing hut a iulf 
of fine bristles at its apox, fhe now lateral shoots, off on 
formed a considerable distance lower down, come out 
also with tiny bristlo-like loaves in place of iho ordinary 
foliage. And this rule by which all now-formod shoots 
on a diseased branch show the same degree ol spike, is 
general for tho whole diseased area of the tree, or for the 
whole tree whorotho disease lias from tho first a 11 ceded 
all parts. If can point to nothing else but to a prolound 
disturbance in the nutrition of tho troe. 

Phyllody appears to occur only whore tho inflores¬ 
cence is already partially formed before the first develop¬ 
ment of spike on the inflorescence-bean ng branoh 
Branches already attacked never bear any inflorescence 
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at all. Pliyllody is, as Mr. Barber points out, usually an 
evidence ot increased nutrition ot of the stimulation of 
a parasite. Since all the other evidence points to in¬ 
creased nutrition, and since, as will presently be seen, no 
parasite could he found, it is probable that the phyllody 
is to be taken as due merely to excessive nutrition in 
the early stages of the disease. r lhe absence of flowers, 
which in Sandal, as in many other plants, normally 
appear at the termination of vegetative activity, is 
similarly an evidence of increased nutrition resulting in 
a prolongation ot vegetative growth beyond the normal. 
The alternative explanation, that the prolongation v of 
vegetative growth results from the failure from some 
other cause to form flowers, need not he taken into 
account, since there is abundant evidence from the 
internal examination of the tissues of an increased 
nutrition, and since this increased nutrition is quite 
sufficient by itself to account for the phenomenon in 
question. Later on, when the tree becomes exhausted 
from the continuous vegetative activity, flower pro¬ 
duction w'ould involve too great a drain on its resources 
to he possible. 

Thus the two salient and constant external features 
of the disease are an increased vegetative activity, and a 
failure to form flow ers ; both evidences of a forced and 
possibly abnormal nutrition. 

4 . A detailed mictoscopioal examination was made of 
Condition of the the tissues from leaf to root and 
tJ8 J 5Ues checked by a series of preparations 

kindly lent to me by Mr. Barber. The first fact noted 
was the absence of any trace of parasitic action sufficient 
to account for the disease, in any part of the diseased 
trees. A few fungus-hyphae were found on epidermis 
and cortex, a few bacteria in the tissues, and some pro¬ 
bably saprophytic organisms on the roots; but these were 
similarly found in healthy trees, and were in any case 
totally inadequate to produce such marked symptoms of 
disease. 

At first sight the tissues appeared normal, and nothing 
resembling a degenerative change was observed. Certain 
departures from the normal, however, occur, and must 
be carefully considered as they form the only clue to the 
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nnture of the disease Tlie most prominent is tlial all 
the parenchymatous tissues of a diseased tree are loaded 
with starch, which is picsoni in enormously greater 
quantities than in a healthy tree With this great 
increase of ‘tarch < eiiain &ti ucl ural alterations are 
noticeable. The leaf is thick cued in substance while 
much diminished hi surface area, this hyportrophy boing 
duo not so much to an incrcaso in the numb or of layers 
of cells as to their elongation at right angles to the sm- 
face of the leaf. This is especially towards the upper 
surface of the leaf vhere the sub-epidermal cells aie 
about twice as long as those of the healthy leaf ; thus a 
well marked palisade tissue is formed, which is absent in 
the healthy leaf. All the colls ol the internal tissue of 
the leaf, or mesophvllum, aro loaded with starch; and as 
the enormous quantity of starch in the storage cells of 
the plant shows, tho function of carbon assimilation is 
progressing u ith quite abnormal vigour. I think the 
cellular hypertrophy of tho loaf is probably an effoit to 
deal with this oxcessivo starch-formation, and to compens¬ 
ate for the diminished surface area presented by the 
diseased leaves. That a compensatory offort is being 
made by tho plant in this case is supported by an examin¬ 
ation of the opidermis, winch shows that the stomata, or 
openings by which air, bearing carbon-dioxide for tho 
nutrition of tho plant, outers, aro very greatly incroasotl 
in number in a given area as comparod with a healthy 
leaf. It is probable that, at least in tho early stages of 
the disease, tho amount of carhon-dioxido, which enters 
the plant, is, in spito of tho diminished loaf area, at least 
equal to that of tho normal troo, and the hypertrophy 
of the leaf-coils, in view of their diminished number, may 
he an effort to deal with this. The oniy alteration in 
the internal structure of the stem is a somewhat dimi¬ 
nished and irregular formation ol vascular tissue in 
advanced cases, which is not visible in tho early stages of 
the disease. 

The roots are perfectly healthy, with tho exception, 
noted by Mr, Barber, of the loot-ends and " haustoria.” 

The chief internal evidences of the disease are then 
an excessive production of starch, together with certain 
structural alterations in the tissues. 
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5. It lias recently been shown thal a certain train of 
Meaning of the modifications in the structure of a 
modifications plant occurs when the plant is forced 

to take in excessive quantities of carbon-dioxide by 
expo&ine to an atmosphere unduly chaiged with this 
gas. Thoso are, shortly, as follows :— 

1. The elongation of the internodes is checked; but 

the period of growth, i e., of vegetative 
activity, is lengthened. 

2. The growth in surface of the leaves is early 

arrested. 

3. The absolute number of stomata in a given area of 
loaf surface is considerably increased, though the pro¬ 
portion of stomata to epidermal cells is about the same 
as in normal leaves, all the cells being diminished in 
size 

In other words, the number of stomata on the leaf is 
increased, as though to compensate for the diminution 
in size. 

4. The structure of the leaves is not materially 
altered. 

5. The xylem, or inner portion of the vascular ring, 
of the stem, is less perfectly developed. 

6. Starch is accumulated in the leaves and parenchy¬ 
matous tissues. 

7. Iso alteration can be detected in the loots 

This group of modifications shows so striking a 
resemblance to those above described, as characterising 
Spiko disease m sandal, that they are worthy ot careful 
consideration 

The main features common to both are tho forced 
carbon-assimilation resulting in an accumulation of 
starch in the plant; the increased production of leaves, 
shown in the shortening of the internodes; and the 
prolongation of vegetative activity. Sinoe, in the 
experiments just mentioned, forced carbon-assimilation 
was the obvious result of the increased supply of carbon- 
dioxide, it is at least likely that the remaining train of 
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modifications resultod directly from this. Hence it is 
evidently possible that the whole of the alterations 
observed in Spike disease are directly doe to intensified 
carbon-assimilation, or are the result of overloading the 
plant with starch. The only prominent modification 
present in spike, not observed m these experiments, is 
the leaf hypertrophy, and this may be due to some factor 
not present in the plants experimented with. It, 
therefore, appears to me probable that the intensified 
carbon-assimilation is the modification to which attention 
should he directed, and that most of the other alterations 
are consequences of this. 

We have, unfortunately, as yet nothing to guide us 
as to the cause of the intensified carbon assimilation in 
spiked sandal. It would be absurd to suppose it due to 
unusual quantities of carbon-diovido in the atmosphere. 
The effects of such a condition would have been rapidly 
visible on the human population of the country affected. 
The cause must, therefore, be sought iu the plant itself. 
For some reason or other the tree, or some isolated 
branches of it, suddenly proceeds to manufacture starch 
out of all proportion to the demand for this food by the 
tissues. As a result of this, growth is forced, the tree 
gets no rest, and dies of exhaustion, the result of starch- 
poisoning. 

6. In the plant itself a disease of the stomata, or of 
Possible «f fte blaroh-fommg cells, or the cirou- 

intensified o«bon*aw latiou of somo substanoe m the sap, 
milatiou * might each account for the forced 

production of starch. The stomata are certainly much 
altered, lying flush with the surface of the loaf, instoad 
of forming a depression in the epidermis as in the hoalthy 
plant. But I can find apparent cause for this, and the 
condition is probably secondary to the loaf-hypertrophy. 
The starch-forming cells are apparently healthy. The 
existence of a poison in the Kip can only he determined 
by a series of infection experiments carefully conducted 
over a number of years. I fail to see how the mere 
destination of the root-ends could possibly result in an 
increased formation of starch, for that starch is formed 
in excessive quantity, and not merely stored up because 
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not consumed in normal amount as fast as it is formed, is 
evident from the fact that growth is actually increased, 
and that, therefore, more starch than usual must be 
actually consumed. But the destruction of rootlets may 
well be an early evidence of the action of some poison 
circulating in the plant. That this poison, if present, 
actually enters through the root* ends, we have nothing 
to show, since no organism has as yet been found in the 
roots that would be likely to be a source of disease. The 
fact that in addition to the free rootlets, the organs of 
attachment to other roots, or “ haustoria ”, through 
which a portion of the food of the sandal tree is absorbed, 
are also dead in spiked trees, tells against a local disease 
of the rootlets alone. The existence of a poison circu¬ 
lating in the sap seems, therefore, to be the most probable 
explanation of the suddenly intensified staroh manu¬ 
facture. 


7. We come now to the association of the Lantana 
Association with invasion of Coorg with the appearance 

Lantana * of the disease, first called attention 

to by Mr. McCarthy In a search for any recent change 
in the conditions of sandal-groking, this is the one 
striking new factor 11 might be thought an easy matter 
to exonerate Lantana from any share in the disease 
But this is not so easy as it looks. Bor several days I 
sought round Brasorpet to find a spiked tree isolated from 
Lantana, but without success. When we remember the 
great distances to which the roots of sandal extend, 
probably at least fifty yards, and the general nature of 
the Lantana invasion, this failure may be understood 
Still the near future must settle this, for spike disease is 
progressive, and tho area covered by I antana restricted 
If the disease continues to spread into Mysore, as it 
appears to be doing, and extends beyond tho Lantana 
country, then it obviously cannot ho traced to this source 
If, on the other hand, spike disease remains confined to 
the Lantana country, and its originally rapid spread is 
checked, then there is grave reason to suspect tho 
Lantana and a definite, though not very hopeful, objec¬ 
tive to which to direct our preventive measures. 

8. That the condition is a definite disease and com- 


A definite oommuni 
cable diseaae 


municable, the study of the planta¬ 
tions around Lrasorpfct, and m parti- 
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cnlar of the “ Bivor, ” plantation clearly shows In 
this plantation a lire destroyed the outer fringe of sandal. 
Fire, as Mr. McCarthy mentions, is a predisposing cause 
to this, as to some other, diseases The outer trees which 
had survived the fire took spike, while those inside 
remained healthy. I may mention in parenthesis that 
those outer trees grew out of Lantana, while those inside 
wero isolated. But the disease from that time has slowly 
progressed in a centripetal direction, until now, after 
some years, the plantation is practically destroyed. r J he 
slow and steady nature of this progression seems to point 
to underground communication, and smee Mr Barber 
has shown that sandal roots form connections with other 
sandal roots, a channel through w liich the virus might 
pass from tree to troo is hero evident In opposition to 
this slow infection, probably occurring from tree to tree, 
there is the first invasion of the disease which was rapid 
Jt is as if a first wave o( the disease passed rapidly 
through the air, and that those treos which escaped th's 
fhst attack were afterwards slowly killed out by under¬ 
ground spreading, a mode of extension which is always 
gradual. The whole country round Frasorpet shows 
evidences of this secondary and gradual spread in a 
centrifugal direction from trees which succumbed to the 
first attack. 


9. It is probable that death follows the first ap- 
Comse of the pearance of the disease much more 
dlst ' abe lapidly than was ai first suspected 

f Ihus a tree which was observed during Mr. Barber’s visit 
to be showing the earliest signs of. spike, was, at the 
time of my arrival at Fraser pot six weeks lat or, Jar 
developed in the disease lustoad oC years, wo must 
probably speak of mouths in estimating the rate of 
progress. No easo of recovery has as yet boon reported. 


10. dhe all-important question of treatment is 
„ , . naturally a difficult one where tbc 

i -j • * i rvj *11 i 

causo ot diseaso is unknown. Still it 


is far from boing insoluble. Ono of the most serious 
diseases with which American fiuit-growors have to 
contend is that known as “ Peach yellows ”. For more 
than twenty years this disease has ravaged the Eastern 
Stat< s, and its nature remains to this day as obseuieas 
in the beginning The best energies of the United State* 
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Department of Agriculture hare been directed towards 
ascertaining its origin, but without success. One after 
another all the more usual causes of disease, fungi, 
insects, bacteria, etc., have been excluded, yet there is 
full evidence of the infectious nature of the disease. And 
the treatment is on the whole fairly successful, so that 
the disease U under reasonable control. <c Peach yellows ” 
bears seveial remarkable resemblances to spike disease, 
and one of the explanations offered of it is the presence 
of an infectious fluid in the sap. The success in checking 
this disease holds out a fair hope for the eventual control¬ 
ling of spike. 

The first thing to bo done is clearly to endeavour to 
confine the disease to the area at present infected. The 
not uncommon escape of isolated trees gives an indication 
which might usefully be followed up. A belt of country 
around the diseased districts ought, in my opinion, to be 
cleared entirely of sandal trees. This belt, judging from 
the known length to which roots extend, should be not 
less than 100 yards wide. The taking out of every tree 
in such a belt all round the infected area ought not to be 
very difficult when we take into account the scattered 
way in which sandal grows, a tree here and a tree there. 
The local forest officer will he the best judge of that, and 
I am in correspondence with him on the subject. It 
would seem to me that the Mysore Government should 
be asked to co-operate in the work, as it is certainly 
useless to endeavour to eradicate the disease in Coorg if, 
across the Oauvery in Mysore, spiked trees are allowed 
to remain to be possible sources of infection. Diseased 
trees are at present being removed in large quantities in 
Ooorg for tho yearly sales, and this practice might well 
bo followed in Mysore, for the evidence of communication 
from treo to tree cannot now be ignored, although the 
fact is not yet scientifically proved. So far as micro¬ 
scopical examination can show, the disease causes no 
deterioration in the quality of the wood. The disease 
must soon lessen its intensity in districts such as the 
vicinity of I raserpet, from the very fact that there will 
shortly be little sandal left for attack. To endeavour to 
eradicate all spiked trees in such acutely infected areas, 
impossible up to the present, may then beoome practi- 
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cable as more and more is out down or deployed by the 
disease, and the new g relation may be prescrvod; for 
it is an inportant tact that young trees do not usually 
sullor. In freshly mlectod areas 1 would strongly ad¬ 
vocate tho total ext n pat ion of a tree Iho moment it shows 
signs of spike, and the burning on iho spot ofall the 
debris from rough-dressing tlio wood. In “ Tcaoli 
yellows ” the living tissues have heon proved to be highly 
infectious, and in its mode ol spreading and many ot its 
symptoms, this discaso is closely allied. Henco the 
danger of disseminating in tedious matter duriug the 
removal of iho tree mut bo borne in mmd 

11. Those recommendations, which are only too 

v . scanty, arc all that I think it is 

justiliable to suggest m the absence 
of experimental work. I may add that oxcision of 
diseased branches in early stages does not seem to have 
any ofloct in checking the oxtonsion to othor parts of 
the tree. 

further work must bo guided ontiroly by the results 
of experiments, which I hope to be ablo to commence 
with Mr. McCarthy’s aid immediately. These experi¬ 
ments cannot ho carried through in a short time, but 
must extend over several seasons boforo any trustworthy 
results can be airivod at. One great difficulty in the 
way is that the work can only bo carried on in already 
iniected areas, since there would otherwise be a risk oC 
spreading the disease to now districts. It will bo hard 
to hnd suitable healthy trees for inoculation under such 
conditions that tho danger of infection irom outside is 
inconsiderable. Tho experiments will be directed chiefly 
to determino tho mode of spread of tho disoaso; its 
period of incubation; tho nature of tho virus; and tho 
influence of tho “ nurse ” plant, 1$., tho plant from 
whose roots tho sandal draws a portion of its nourish¬ 
ment, on tho development of tho disease. Their results 
will be communicated at a subsequent date, 

12. It will be evident from what I have said above 

a that I consider spiko in sandal to bo a 

k Wa “ t nutritional disease, characterised by a 

forced carbon-assimilation and a consequent train of 



11 


modifications in tlie form of the tree. No parasite origin 
can be assigned. The cause of the forced carbon-assimi¬ 
lation is unknown, but is probably not local. It may be 
due to the circulation of a poison in the sap. The 
disease shows marked similarities to “ Peach yellows,” 
and, like it, there is reason to believe it is communicable. 
Treatment at present must be chiefly directed to confining 
the disease to its present limits. Experimental work is 
necessary be Coro further recommendations csr be given. 
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In June 1902,1 was sent by Mr. J. W. Oliver, I.F.S.* 
specimens of a nearly dead young deodar from the 
Jaunsar forests, showing the stump with a number of 
roots attached, and a section from the middle of the 
stem. Mr. Oliver wrote that the trees were dying from 
what appeared to be a definite disease. His description 
was as follows. “ One young tree generally dies first 
and then the disease spreads to other trees near it. It 
mostly attacks trees six to fifteen feet high. The first 
symptom is an exudation of resin at different points 
along the stem, then the needles turn yellow and fall off. 
It seems to take about two years to die completely.” 
With the specimens were sent some sporophores of a 
fungus found by Mr. Oliver on the stem of a young 
deodar and said by him to be present on numbers 
of apparently healthy trees, as well as on some which 
showed the resin flux which is the first symptom of the 
disease. The fungus was probably a species of Stereum, 
but there was nothing to lead one to suppose that it was 
connected with the disease. 

However the stump sent showed definite signs of 
having been killed by a parasitic fungus. Even in the 
absence of sporophores and without any experiments to 
demonstrate the cause of death, it is net impossible to’ 
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decide, from the structure of the diseased wood and from 
microscopic examination, that death has resulted from 
the action of a parasitic fungus, especially in the case of 
coniferous trees. The rot produced by tho action of 
parasitic fungi before the death of the tree is, as Hartig 
has shown, characteristic of the particular fungus at 
work, in many cases, and different from rotting due to 
physiological causes and from that which occurs post* 
mortem. The principal diagnostic features are the 
presence of mycelial strands and sheets visible to the 
naked eye, as in trees attacked by Folyporus sulphur em ; 
of peculiar white spots or streaks in the wood, as in 
Stereum frustulosum {Telephora perdix) and Fomes 
cmnosus ; and of certain definite tissue changes visible 
under the microscope Even where the parasite is one 
and the same, however, the symptoms produced by it 
vary according to the host plant. Thus Trcmetes pini 
produces changes which are quite different in the larch 
from those which the same fungus produces in the 
spruce. Unfortunately the forest diseases of India have 
not been investigated in the way that those of Europe 
have and the symptoms of fungus diseases of indigenous 
forest trees are not known. It is, therefore, not possible 
in the absence of fully developed spoTophores to do more 
than state that the tree has been attacked before death 
by a parasitic fungus. 

Further specimens received this year from the same 
district from Mr. B. Coventry, I.F.S., filled up .the gap. 
They bore some particularly fine sporophoros of Fomes 
cmnosus Fries, a fungus better known porhaps by 
Harfcig’s name of Trametes fadiciperda, This fungus 
had been suspected by Mr. Oliver and myself last year, 
and Mr. Gamble in his Manual of Indian Timbers’’ 
mentions it as one of the fungoid pests of the deodar. 

Mr. Coventry’s specimens corresponded exactly in 
the structure of the wood and the arrangement of the 
fungus mycelfum, to those examined by me last year, 
and the mycelium could be traoed without any difficulty 
to the froiting* organ. There can he little doubt, there¬ 
fore, bearing in mind the virulent parasitism of this 
fungus, considered by Hartig to he the most dangerous 
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enemy of coniferous trees in Northern Europe, that it 
is the active agent in the disease in question. A 
curious fact in its biology is that it Is mentioned by von 
Sohrenk in quite a secondary place amongst the conifer¬ 
ous diseases of the new England States. 

Fomes annosus, of which a good account will be 
found in Hartig’s works and in Ward’a “ Timber and 
some of its Diseases,’* attacks Finus, Ficea, Abies, 
duniperm t Thuja , and also the beech and some other 
dicotyledonous trees. Its destructive effects are most 
marked on the conifers. The form on Cedrus JDeodara 
only will be here described and will be found to differ 
somewhat from the others. 

Young trees are particularly mentioned by both Mr. 
Oliver and Mr. Coventry as suffering most, though in 
the pines in Europe trees of all ages are attacked. The 
underground portion is probably the first infected. Mr. 
Oliver’s account of the centrifugal spread points to this, 
and it is in harmony with what has been observed 
elsewhere. The lateral roots become rotten, and are 
marked by characteristic white sheets and bands of 
mycelium between and under the bark scales. The 
bark cracks down to the cambium and may be lifted 
off in crusts separated from each other by sheets of 
mycelium. These sheets are delicate, but here and there 
they form thicker layers. In the European conifers 
small sporophores are derived from cushions of mycelium 
similarly developed and form the most characteristic 
peculiarity of the fungus. Ihese underground sporo¬ 
phores were not found on any of the specimens examined 
by me. The latter were, however, few, and it is quite 
possible that a careful search amongst the roots of dead 
trees would bring them to light. Aggregations of 
mycelium representing, perhaps, the beginning of the 
formation of fruiting organs were found here and there 
on the bark of the roots. The root destruction is very 
complete. In one of Mr. Coventry’s trees a single 
lateral root alone was found alive, which he concludes 
must have provided the whole root-nourishment of the 
tree. Of course a tree in this condition will not stand 
long. The first storm is pretty certain to bring it down. 
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It is probable that the root destination may proceed far 
before the above-ground parts show the resin flux and 
fading of the needles noticed by Mr. Oliver. 

The roots are not the only part affected. Broad 
bands of mycelium invado the collar, entering, so far as 
could be seen, in most cases, from lateral roots. These 
bands show an ascending growth, forcing their way 
along the cambial layer in feathery strands of delicate 
snow-white tissue (fig. 2). Since these destroy the 
cambium completely round the stump their effects must 
be disastrous, but in addition the wood is directly 
attacked and destroyed by fine hyphse extending through 
its elements. In the roots the invasion of the wood is 
marked by violet brown streaks, which on section are 
seen to be due to browning of the wood parenchyma. 
Though under the microscope a commencement of 
similar browning of the cells of the wood parenchyma 
of the collar can be seen, their effect was not visible to 
the naked eye in any of the stems examined. Hence 
the red rot produced by this fungus in pine and spruce 
wood was not evident in deodar. Except for the white 
areas to be mentioned presently, no other discolouration 
was observed in the diseased wood. 

The density of the wood is greatly diminished. 
^Floated in water only about one-third of a block, which 
was advanced enough in the disease to Bhow distinct 
white areas, was submerged; whereas in a block of fresh 
healthy deodar the upper surface was nearly flush with 
the water. Its toughness is also somewhat dooreasod, 
and splinters can bo torn off without much effort. Its 
value as a timber must therefore be already considerably 
lessened before the disease shows itself fully. 

One of the most characteristic features of the disease 
is the production m the wood of numerous whito areas, 
usually somewhat elongated in the direction of the axis 
of the stem (fig* S). At a later stage .they become 
excavated into holes or oraoks, but this is often obscured 
by the presence of a fringe of loose white fibres. The 
latter result from the aotion of the fungus in dissolving 
out the lignin elements from the wood cells, leaving only 
pure cellulose, and in destroying the middle lamellae 
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between adjacent cells so as to isolate them from the 
rest of the tissue. 

The hyphse which penetrate the wood are extremely 
fine. Their effects on the tissues as disclosed by the 
microscope are as follows. The cells of the wood 
parenchyma and those of the medullary rays become 
browned. This action is most marked in the roots, which 
show violet-brown streaks on section. The interior of 
the cell becomes filled with a brown cloudy substance, 
probably resulting from the decomposition of the 
protoplasm since cells poor in protoplasm are not 
discoloured. Starch is unaltered till a late stage and 
may be seen immersed in the brown substance (fig. 4 a). 
In the stem, where the brown discolouration of the 
starch-bearing cells is -much less visible, they may be 
seen, still loaded with starch, lying free amongst the 
fringe of isolated fibres and tracheae which border the 
white areas. In and through all the elements scattered 
fine hyaline hyphse pass, often so slender as to be made 
out with difficulty. Brown ones such as occur in the 
same disease in other conifers were not found. These 
bore their way freely from cell to cell, dissolving out 
sharply defined holes in the walls for their passage, 
which persist after the fungus filaments by which they 
were produced have themselves disappeared (fig. 4). In 
some places the wall may he seen to be perforated like a 
sieve by these holes. 

The wood fibres and tracheae are altered in a remark¬ 
able manner, apparently resulting from the selective 
action of ferments produced by the fungus on certain 
elements of the walls (fig. 4). The lignin elements 
(hadromal of Czapek) are removed. Pectose is probably 
also early dissolved. The white areas of diseased wood 
are formed of dissociated cells composed of practically 
pure cellulose and giving the blue reaction or the latter, 
with iodine and sulphuric acid. The walls are marked 
with fine spiral stiiation, superposed walls giving a net¬ 
work from the crossing of the two spirals. The middle 
lamella, which consists largely of pectose, is dissolved so 
that the individual elements fall apart 5 they are even¬ 
tually decomposed leaving small hollows in the wood, 



(1 


lined with a white fluff of loose fibres. Before dissolu¬ 
tion the wall cracks in large spiral cracks which, follow¬ 
ing the course of the striation mentioned above, are 
apparently always in a right ascending spiral (fig. 4 c). 
Longitudinal cracking does not occur. The spiral cracks 
are often seen, as an optical effect, crossing other cracks, 
chiefly, I think, of the opposite wall of the cell, in 
flattered elements, so as to produce an appearance of 
crossed cracks exactly like that figured by Hartig in 
wood attacked by JBolyporm SchwemitziL It is easy to 
see that these cracks owe their direction to the fine 
spiral streaking made evidont by the lignin extraction 
and which must represent a fine spiral thickening of the 
lamellae of the wall, the streaks being the lines where 
the edges of two lamellae are approximated. Rupturing 
takes place naturally along these lines of least resistance. 

The fruiting organ (sporophore) (fig. 1) arises from 
cushions of mycelium which force their vay to the 
surface at the lower part of the trunk. These first 
appear as small rounded chocolate-brown nodules, which 
increase in number and run together forming a brown 
incrustation on the stem, broken by numerous irregular 
ledges and tubercles. On the under surfaces of some 
of these a white hymeniai layer is developed. In the 
speoimen figured in fig. 1, many small porous areas 
were found on the brown incrustation [a a) which com¬ 
posed the greater part of the sporophore. On this por¬ 
tion, however, all were old and of the same brown colour 
as the rest, ith the pores partially filled up by a new 
hyphal growth from below, except one small v bite one 
apparently still active. At the time when it was 
obtained the main active portions of the sporo-boaring 
organ were developed on a series of imbricated bracket* 
like protrusions (6 b) from the upper part of the organ, 
♦where the trunk had curved away from the plane of the 
incrustation. These brackets measured 2$ to 4 inches 
in breadth and projected about 1J to 2 indies from the 
stem. 

The hymeniai layer is white and covers the under¬ 
surface of the bracket partially with a thin white layer, 
leaving a band of brown sterile tissue round the edges. 
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The por^s are irregularly rounded or elongated, and are 
in stratified la> ers, the new season’s layer being alone 
activo and distinct, while those of previous seasons are 
filled up by a new growth of hyphse from the substance 
ot the sporopliore. Ihe recent layer is thin and shows a 
tendency to turn rusty-brown as age advances. The 
sterile margin is variously ridged in more or less concen¬ 
tric ridges, marking possibly annual periods of growth, 
and is dotted with irregular tubercles. 'Ihe upper 
surface of the bracket is also brown, roughened, tubor- 
ctxlato and concentrically ridged. 

The most striking divergence presented by this fungus 
when compared with the form on other conifers and 
m other countries is the possession of rhizomorphs. 
One of these is figured in fig 6. Rhizomot phs are 
veil known in Agarieus melleus and Dematophora 
npcatrix, two widely differed fungi, but have not been 
described in / omen armoms. They are essentially tough 
bands ot fungus-hyphse converted into definite organs of 
propagation by a special arrangement of the fibres and 
by a power of apical growth. To the naked eye the 
deodar fungus rhizomorphs are not unlike the ordinary 
finer roots of the tree hut much blacker and of a differ¬ 
ent consistence. They are branched, cylindrical or 
flattened bodies, of uneven diameter not diminishing 
regularly as roots do, composed of an outer, black, some¬ 
what brittle cortex, ana a central, very tough and 
flexible, wlptish medulla. The cortex is often cracked, 
and where the strand runs along the surface of the stump 
white sheets of mycelium are often found adhering to* it 
laterally, but not, I think, organically connected. On 
breaking one of them and teasing out a portion, the true 
nature of the organ is at once apparent. The medulla 
may ho separated into fine silky filaments, which tinder 
the microscope are found to be hyaline hyphse, while the 
cortex consists of a tissue of brownish tough hyphse 
woven into a pseudoparenohyma. 

Numbers of these rhizomorphs were found adhering 
to the diseased stumps. Several of them extended to the 
base of the sporophores, which, from Mr. Coventry’s 
photographs, are evidently formed just at the level of the 
surface of the ground. Some were traced under the 
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cortex oC the stump and were there found to expand into 
bubcortical rhizomorphs of a looser consistence than the 
external ones and with their cortex intimately connected 
with the tissues of the deodar. Prom these subcortical 
*rhizomorphs the broad shoots of mycelium above de¬ 
scribed can be seen to extend 

The occurrence of this form of external subtorranean 
mycelium adds to the probability of the disease being con¬ 
veyed underground from tree to tree. Mhizomorphs are, 
in fact, organs of vegetative reproduction admirably 
adapted to life under-ground. Even where the roots of 
adjacent trees do not come into contact, the rhizomorph 
can bridge over a spaco of probably many inchcB to 
spread the disease. Forties cmnosus, so far as has hitherto 
been known in other lands, has relied mainly on 
actual contact for its extension and in a secondary degree 
on reproduction by spores. The large quantity of 
rhizomorphs found on the deodar shows that these must 
form the chief mode of propagation in India, and the 
discovery of these organs indicates a groater capacity for 
damage than in any other instance in which this fungus 
is known as a forest pest. 

Hence treatment is not hopeful. The rhizomorphs 
cannot readily be destroyed. Isolation of diseased trees 
by trenching is the only method likely to be successful. 
Such a treatment is advocated in Germany, but it appoars 
to be doubtful if it can be carried out profitably on a 
large scale. The removal of sporophoios from tho stem 
is probably a measure of quite secondary importance. 

Although treatment may not bo practicable on a 
large scale in the forest, it is boyond doubt that it might, 
become oxtremoly useful in municipalities or bungalow 
compounds, whore the value of tho tree from an orna¬ 
mental point of view is tho chiof consideration, and 
where an outbreak of this disease might cause damage 
which could not easily be repaired. In such a case 
early removal of the tree after death to provent the 
formation of sporophores, and running a trench a few 
feet in depth round the stump sufficiently far out to 
include the larger roots, are measures which oould easily 
he carried out and should serve to prevent the mischief 
extending. 

G. I. c. P O.-No. 1476 R. & A.- 27-10-1003 « 80 . <} R, 




EXPLANATION OP THE PIGURES. 


Fig. 1. Spoiophora of Fames ^ annosus on deodar showing the hrown 
tubercnlate incrustation, and braeket'like active portion with white 
hymenitim below, a a brown, mostly sterile portionj b. b, recent, 
sporeforming portion. 

,, 2, White mycelial shoets tmdei the bark of the collar. 

„ 3. Drawing of a portion of the surfaoe of a blook of wood ont from a 
diseasod tree, showing the whito aioas in tho wood. 

„ 4. Tisane elements modified by the action of the parasite, a. a. cells of 
tho wood-paronohyma*bearing starch; b. bore*holoa of the hyphm 
with a filament extending across between two. o. spiral cracking of 
the wall. d. pitted vessel with a hypha penetrating it. c. notwoik 
from the orossing of two spirals, tho tiachoa is seen with the upper 
wall removed, so that the network is made np of tho spiral of the 
lower wall oi this trachea and that of the upper wall of the subjacent 
one. f. dissolution of the middle lamella which reunite in the 
isolation ot the elements. 

„ 5. A lhizomorph. 
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References have been made at various times to the 
damage done to the sandal-wood tree in Madras by wood¬ 
boring insects. In 1891 a considerable loss was experi¬ 
enced in Mysore owing to their depredations. As is well 
known, the wood of this tree is particularly valuable, and 
when it is understood that the least blemish in it (and 
the old gallery of a wood-boring insect is considered a 
very serious one) reduces its value from 1st class 1 (6850 
per maund) to 3rd (6750) or 4th (6700) or lower, it 
beoomes readily apparent that it is of the first impor¬ 
tance to know something about the life histories of these 
boring insects with a view to ascertaining what 
measures are feasible to counteract their attacks. 

Tho insect, which up to the present has been quoted 
as chiefly responsible for these depredations, is the 
caterpillar of the moth Zemera coffea Nietner, a species 
which also infests the coffee. 2 3 Careful observations 
on the ground have shown me that this belief is 
erroneous. Such specimens of infected trees as have been 
sent to tho Indian Museum for identification of the 
pest have been naturally small and consisted probably 
entirely of branch wood or small sapling tops. These 


1 First class wood must be fiee from aacLs and holes, 2nd class wood 

must have no holes, eto 

3 Indian Museum Notes, Volume III, 1 1 
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are the parts of the trees which caterpillars of the 
Zeuzera prefer. It is, however, the heart wood of 
the main stem and the larger branches which has a com¬ 
mercial value, and this is attacked by two quito diiferont 
classes of borers. One is a boetlo grub belonging to tho 
family Gerambycidce which contains some of tho largest 
wood-boring insect grubs known to exist. I can find no 
account of these having ever been reported as damaging 
the sandal and yet tho? arc undoubtedly the main cause 
of the loss experienced. Tho second, which was taken 
from the heart wood, belongs to yet another class of 
borers. It is the larva of a species of Sir ex or wood 
wasp, a destructive boring family belonging to the 
Order Hymmoptera. I cannot say at present whether 
this is plentiful or otherwise in tho sandal districts, but 
that it should have boen found in llio wood at all is of 
sufficiently startling import. 

The following are my observations on tboso borers 
made in the North Coimbatore forests. 1 was unablo 
to inspect the Mysoro and Coorg sandal-wood areas 
owing to want of time. 

1. STROMATIUM l SP. 

The JLoii^ieoru Borer. 

Although the identification of insects in tlioir larval 
or giub stas?e is by no means oasy and very olten 
inpossiblo, I am of opinion that the one commonly 
found boiing in sandal-wood stems may provo to bo that 
of a spocies of Slromatium, a gonus belonging to tho 
Cerambycidce family of beetles. A member of the 
genus, biromcttium barb alum, was reported some years 
ago as attacking joung toak saplings in the Kulsi 
Plantation in Assam. 

throughout tho sandal-wood areas of tho North 
Coimbatore forests this corambycid grub was by far tho 
most aggreasivo post of tho tree. Tho following is a 
description of tho grub :— 

j Larva. —White ^ ith a pinkish tinge, thickish, taper¬ 
ing slightly behind. Mouth parts black; thoracic 
segments (tho segmonts following the head) yellowish. 
Length 1 inch to 1J inches. 
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Life History .—Grubs differing in size but from 
§rds to nearly and quite full grown were found in 
galleries in the stem of the trees in the first week of 
August No small larvae were found. Prom their total 
size, and the length of the galleries bored, and from the 
fact that no young larvae were found in the stems 
examined, I should think it improbable that they spend 
over a year in this stage and the period may be a few 
months only. Neither the pupal nor beetle stages of 
the pest have been yet obtained. 

Method of Attack .—The larvae are to be found 
either in the main stem or in the side branches. An 
examination of these latter shows that the grub has 
often started in the branch and then bored down it to the 
main stem and then down the latter. This is not invari¬ 
ably the case, as at times the larval galleiy is entirely 
Confined to the main stem. Prom this it is evident that 
the eggs are laid by the beetle on the bark of either a 
branch, somewhere close to the main stem, or on the 
main stem itself. These observations are the result of 
an examination of a number of trees and saplings, some 
of which were entirely cut up for inspection purposes. 
The tunnels are tightly packed with the digested wood 
particles which are passed out by the larva as it proceeds 
down the stem. The galleries are chiefly confined to 
the heart wood of the tree, both in the branch and main 
stem, and the grub always bores downwards. Before 
changing to the pupal state the larva enlarges the gallory 
slightly and fills the extreme end with particles of wood 
refuse and chips. It then turns round in the free space 
and changes into a pupa. The beetle on maturing bores 
its way out of the tree by a horizontal hole driven 
directly through the heart wood, sap wood and bark to 
the outside. The position of this exit gallory, with 
reforonoo to the larval galleiy inside, makes it evident 
that the larva turns round in the pupating chamber 
before changing to tho resting stage. Whilst boring its 
gallery the larva may eat out one or two off-set tunnols 
to the outside. These are always at right angles to the 
main gallery and are for aeration purposes only. When 
the larval gallery is oonfined to the main stem there will 
usually bo only one of these If the gallery has started 
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in a branch there will often be two. The insect would 
appear to confine itself to saplings and young poles. 
Between Dhimbum and Kollegal a number of trees 
and saplings were found to be attacked. The following 
is a description of a badly infested one which, together 
with others, was cut up m to to. It is quoted as indi¬ 
cative of what this borer is capable of. 

The tree had a diameter of inches at the baso and 
a bole of 15 feet to the point where the crown commenced. 
This bole had been attacked in several places, the last 
gallery running down to within 3 feet of the baso of the 
tree. Both new and old galleries were visible upon 
splitting up the stem. These were as follows boginning 
at the lowest one :— 

1st. New Gallery .—Contained a living grub just 
about to pupate in the heart of the stem. 
Gallery about 18 inches 1 in length bored 
downwards and confined to the stem only. 
Gallery slightly winding. 

2nd. Old Gallery .—Iho eggs were probably laid 
upon the bark of a side branch. The 
gallery commenced in this. The young 
larva on hatching out had bored straight 
to the heart of the branch and then 
down its centre till it reached the main 
stem down the heart wood of which it 
carried its tunnel. Length oC gallory in 
main stem 7 inches. Tlio larva had pupated 
at the end of the gallery, tho oxtromo end 
of it being packed with wood chips. The 
rest of the gallory, with tho exception of 
the pupal chamber, was blocked with n 
dark rod liard mass (the heart wood is 
reddish) consisting of chewed wood. A large 
hole starting at one side near the upper end 
of the pupal chamber was bored horizon¬ 
tally through the wood to tho outsido. 
This exit hole was very visible on the 
outside of the stem. 


1 This gallory was unusually long foi one confined to the bole. 




5 


3rd. Old Gallery .—This one also commenced in 
a side branch, the larva working down the 
branch into the main stem, and then down 
the centre of this latter finishing up close 
to where No. 2 joined the main stem. It 
did not connect with this latter. Length 
about 1 foot. An air hole had been bored 
to outside. Exit hole of beetle bored in 
the same way as in No. 2. 

4th. New Gallery .—Contained a living larva 
which was about to pupate. It had en¬ 
larged the end of its gallery for this purpose. 
About 3 inches of the gallery was free of the 
compressed wood excreta. Length of gal¬ 
lery 11-| inches. Was confined to centre 
of the stem and contained one air-hole bored 
to outside about half-way down. In this 
case the eggs must have been laid by the 
mother beetle either on the outside of the 
bark in a crevice or in the softer layer of 
tissue below. 

6th. Old Gallery .—This gallery started at the 
point where the main stem branched into 
two or three forks, i.e. t where the crown 
commenced. It began about inches up 
one of the forks and then came down the 
main stem, its total length being from 15 
inches to 16 inches. One air-hole present. 
This gallery ended near where No. 4 
oommonced. 

6th. New Gallery .—A tunnel containing a living 
larva which ran down one of the forks 
and ended very near where No. 5 joined 
the main stem. The grub inside was not 
more than a half to two-thirds grown and 
the gallery appeared to be still in course 
of construction. The larva was apparently 
on its way to the main stem. 

Erom the above we see that there were no less than 
five tunnels in the main stem (two of which contained 
living grubs) and one unfinished one in a fork of the 
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crown near where it joined the bolo, giving a total 
of nearly 5' 6" of tunnels in a length of 12 feet ol bole. 
The tree was alive, but badly stag-hoadcd. It was 
growing near Osahatti in the Sandal-wood coupe No 7. 

Result of Attacks. —Only living trees aio attacked 
by this pest, and it would appear to confine itself to sap¬ 
lings and young poles. The sandal is not necessarily 
killed by the action of the boring grubs; in fact, unless 
these latter aro numerous, the treo is probably but little 
inconvenienced, and the cambium-layer soon covers over 
the old air- and exit- holes made by the pest. In such 
cases there is no evidence externally that tho tree has 
been attacked When it is felled and converted, however, 
the heart wood is found to contain the old galleries, 
made by tho boring grubs which infested the tree when 
young, and the value of the wood is thereby groaily 
lessened, however fine in quality it may be. At other 
times, on the other hand, the tree shows externally 
plenty of evidence of old attacks. The air-holes and oxit- 
holes are plainly visible, and if tho sandal is from any 
cause sickly and unable to cover those over, thoy bogin, 
under tho action of the sun and rain, to “weather,” 
become greatly enlarged, and oven at timos ooalosco. 

When the latter takes place, tho tree will be found 
to have its centre exposed on ono side,—perhaps for a 
distance of several feet—-and a considerable amount of 
heart wood will have rotted away under tho “ weathering ” 
action. 

The plantation at Bailur was visited and iuspeotod. 
Tho poor oharaotor of tho growth horo was due to other 
causes, hut it was apparent that a numhor oil be trees 
had been attacked some years previously by a cerambyx 
borer, not improbably the Stromatium. About 4,000 
badly shaped or dying and dead troes had been cut out 
the year previous to my visit (1901), or it is not unlikely 
that the evidence of tho posts work would havo been 
even greater 

Summarising the above we sco that this pest may— 

(1) Kill saplings (probably not often). 

(2) Bore up the heart wood of young living trees. 

That subsequently the vitality ol those 
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latter is sufficient to grow over the air- and 
exit-holes, thus hiding all trace of the 
attacks which are only discovered when 
the wood is converted for sale. 

(3) The exit- and air- holes may “ weather ’* to 
such an extent that they coalesce, and thus 
50 per oent. or more of the heart wood of 
the tree may be destroyed. 

During a visit I paid to the Sandal Koti at Bangalore 
I was able to inspect the damage done to the wood by these 
insects. Unfortunately I arrived a week too late to be 
present at the actual sorting of the year’s outturn, which 
was stored in the godown. Had I been present at this, 
it would have enabled me to inspect many hundreds of 
logs, and I should have been able to form some conclu¬ 
sion as to the insect’s abundance or otherwise in Mysore. 
I was shown the various classes of wood, and the system 
of classification was described to me. Wood with holes 
and gallerios in it, even though its quality may be other¬ 
wise absolutely 1st class, is relegated to the 3rd or 4th 
classes, and therefore it is quite possible to calculate the 
actual monetary loss resulting from the work of this 
longicorn. My inspection showed it to be sufficiently 
high to render the full working out of its life history 
a study of the first importance. 

Note .—In a tree with a diameter of six mokes at the base, I 
found another hind of longicorn larva which is not a Stromatinm. 
The tree, a large one standing in the Odayarpalaiam compartment 
of the Doddasanpige Forest, had a dead 6-foot top. Below this in 
the gieen wood I cut out a longicorn grub, about inches long, 
white, but with muoh larger thoracic segments than has a Stroma- 
tium larva. A second one was found lower down in the bole. I 
have not been able as yet to ascertain anything more about this 
grub. It would not appear to be so numerous as the Siromabiuni 
since I only found these instances of it. The heart wood of this 
tree, a particularly fine ono, was greatly reduced in value by the 
numerous old and new gallories it oontained. 



3. ZEUZERA C0FFE4E, AIETNER, 

The Red Borer. 

References.—!? ietn. Edin. New. Phil. Jomn. XV, 1862, p. 86; C. & S. 
no. 1688; 

Mooie, Lep. Ceyl. ii* pi. 148, figs. 1,1 a, b (larva). Stab. Injur. 
Ins. Ind. For., p. 104, fig. 168. 

Zeuzera oblita, Swinh. Ivans. Eni. Soc. 1890, p. 198. 

Zeuzera rorioyanea , Walk. Jouin. Linn. Soc. vi, p. 177 (1862). 
Classification.—Older. Zepidoplera. Sub-Ordei, Heterocem. Family, Cos- 
e%d&* 

This is the well-known red borer of the Madras coffee 
districts and has always been supposed to be the chief 
sandal-wood borer. I give the following description of 
the larva made from fresh living specimens. Large, 
stout, flesh-coloured to darkish red. Segment following 
head swollen, and hood-like, yellowish, with three black 
blotches, placed triangularly upon it. Mouth parts 
black. Posterior half of 10th segment and whole of 11th 
and 12th segments dark yellowish-green to very dark 
olive with longish scattered light-coloured hairs outhera. 
Last 2 segments smaller than the others and iaper 
bluntly, being bent over almost vertically downwards. 
A few scattered tubercles and hairs on the other 
segments. Larva is lighter coloured below. Length If 
to 2 inches. 

Life History,—' This has been already dcsoribed in 
Injurious Insects, I need not recapitulate here. It may, 
however, be mentioned that the moth appears on tho wing 
in Pebruary, and the eggs are probably laid somewhere 
about this time. 

J Result qf attacks, —Tho eggs aro laid upon tho bark 
of tho branches or upon that of young saplings, and tho 
boring caterpillar confinos itself io those parts. U 
requires soft woody tissuo for its food, and docs not boro 
into tho hard heart wood of oldor trees, as is tho case with 
the 8tromatiu,m. It is a serious post to young saplings, 
as these aro either killod outright undorits operations, 
or are so weakoned as to be thrown down by the wind. 
In boring this caterpillar hollows out a largo portion of 
the interior of the branch and keeps the tunnel quite froo 
from wood particles and excreta. It is thus unlike the 
longioom borer whi oh is tightly packed with the two latter. 

The difference between the work of tho two grubs is 
most marked. 
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The red borer attacks and kills young saplings. If 
the trees get safely through this period of their lives, they 
will not be much harmed by it subsequently, as it wifi, 
confine itself to attacking the branches only. 

The white Stromatium boier probably only kills the 
tree when present in numbers. It, however, invariably 
bores in the heart wood and thus spoils its quality and 
reduces its value. In addition to the actual amount of 
injury these borers are capable of doing per se to the 
sandal, further damage may arise from the fact that the 
external holes form convenient methods of entrance to 
the interior of the tree for fungous spores, and conse¬ 
quently serious fungoid attaoks may follow the insect 
ones. 

3. SIREX ? sp. 

The Wood Wasp Borer. 

Gassiflcation.—Order, Ooleoptera. Family, Sirieida. 

I have before alluded to the difficulty which the 
identification of grubs usually presents. Perhaps the 
two easiest families of insects to identify in this stage of 
their existence are the Cerambycidce and iSiricidce. 

It is to this latter family that the third of the sandal¬ 
wood borers under consideration belongs. The following 
is the description of the larva:— 

A thick, flatfish, pale, whitish-yellow grub, convex 
above and flat beneath. Head small, orange yellow; 
mandibles black; rest of mouth parts brown. Thoracic 
segments enlarged, the anterior one -being hood-like 
dorsally with a narrow neck of same circumference as 
head where it joins on to this latter. Thoracic legs 
well marked and 3-jointod. There are no abdominal 
legs, but slight protuberanocs. Abdominal segments nine 
in number, widening out posteriorly to the seventh, 
which is the broadest; the two terminal ones taper posteri¬ 
orly, the last ending in a brown spike which is black 
at its extreme tip; round its base is a circle of minute 
brown spiklets. Head, prothorax, and last two segments 
of abdomen shining above. The segments of latter are 
bulged out at the side, giving the grub a crinkled 
edging on either side. Length just under J inch. Width 



across seventh segment inch. (Grub probably not 
full size.) 

Life History, —I know at presont little about this 
insect. No member of the family has ever previously been 
recorded as attacking the sandal tree. Tho larva was 
found in the heart wood of a tree in the first week of 
August, and was not, I think, full size. Unfortunatdy 
the wood in which it was found had been so chopped 
about that its gallery could not be satisfactorily traced in 
its entirety. It is not unlikely to be irregular in direc¬ 
tion. Sircx larvae usually only boro into dying or dead 
wood, but require this to bo in a sound condition. The 
female does not usually nood^ bark to lay her eggs in, 
but drills a hole in the wood itself and oviposits Those 
habits render this pest one _ to bo feared and make the 
working out of its life history imperative sinco it is 
capable of committing damage to the sandal-wood after 
it has been cut and barked, and when no further attack 
is to be feared from the other above-described borers. 
We require to know how long it spends in this larval 
stage, and how long in the pupal and adult or Hy stage. 
The adult will probably be a fly not unlike the one 
shown in PI. VII, fig 1, e, of the Departmental Notes on 
Insects that affect Forestry, No. 2. Also whether it 
attacks the trees when they are still quite green or only 
when the wood has already begun to dry. 

Distribution. —All these three borers exist in tho 
sandal-wood areas in North Coimbatore. The Deputy 
Conservator of Porests at Bangalore, to whom I explained, 
with diagrams, the nature of the damago done, told me 
that he thought two of them wore present throughout 
Mysore. 1 Ho could not toll me anything about tho Sircx 
one, Prom an examination of tho sandal billots in tho 
Sandal Koti at Bangalore I think that thoro oan bo little 
doubt that the Deputy Conservator is correct. 

I have at presont no information as to whether tbo 
borers exist in Coorg. 

Protection and Remedies, —The question of methods 
of protection against these internal boring pests is 

1 Since this note went to pim, I have received from the Oonservator of 
Forest*, Mi sore, a fall-grown lam token from a young sandal stem at the end 
of April of this year. 
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difficult, and the drastic one of cutting out and 
burning all infested trees is often the only one that 
can be recommended. The matter is rendered more 
difficult in this case owing to the scattered way in 
which the sandal grows. In the case of the red 
borer undoubtedly the most effective check will be to 
cut out all infested saplings. The operations of this 
caterpillar are easily recognisable from the outside 
owing to the fact that it keeps its burrow quite free of 
all wood particles, excreta, etc, and therefore small heaps 
of sawdust-like excrement are to he found at the foot oi 
the tree beneath the entrance-hole and air-holes. There 
will also usually be exudations of sap trickling down 
the bark from theso holes. When these exudations are 
seen to be fresh and wet, and when the sawdust at the 
foot is fresh, the borer will be found inside. Such in¬ 
fested trees need not be cut down at once, as other moths 
may lay thoir eggs in them (it is often noticeable that for 
some reason or other a particular tree or trees are more 
favoured in this way). A careful watch must, however, 
be kopt over them and when the boring inside appears 
to have ceased, the tree should be cut down, chopped up, 
and the borers or their pupae killed. This should be done 
carefully. If a number of young plants are cut out for 
borers, they should be stacked and burnt in one heap and 
not cut up at all. Every part should, however, he 
thoroughly burned. This remedy should he vigorously 
put into force when had attacks similar to that of 1891 
in Mysore have to be coped with. 

with regard to the Stromatium borer, we require to 
know a good deal moro about its life history and above 
all tho period at which it lays its eggs and how long 
thoy take to develop and hatch out the young grubs. If 
the bootlos all issue at approximately the same time and 
lay their eggs on the bark within a period of a fortnight 
ox so, it would be quite possible to make an attempt to 
chock the pest in localities where it is seen to be bad 
by scraping down tho hark of the trees with a blunt 
instrument. This would get rid of the eggs and save the 
tree. I recognise that there would he difficulty in doing 
this owing to the fact that the sandal usually grows in 
the midst of thorny scrub bushes. In the case of severe 
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attacks, however, it would be quite feasible and the value 
of the tree would justify the expense. It is therefore of 
great importance that the periods of emergence of the 
beetle and egg-laying should bo ascertained. 

Trees infested are not so easily recognisable as in the 
case of the red borer, as the longicom packs up its tunnel 
with wood excreta as it progresses forward and does not 
eject these. It will be remembered, however, that it also 
bores air-holes to the outside, and these can bo recognised 
in the same way as those of the red borer. Further, we 
have seen that a tree infested in previous years is liable 
to be attacked again in a succeeding year. So it would 
be well to remove those in which air-holes and fresh 
exit-holes are present. 

We require to know a good deal more about the Sirex 
borer before suggestions can he made as to the best 
means to combat it. 

A study of the predaceous and parasitic insects 
which prey upon these larvae should also prove most 
useful. 

Points in the life histories requiring further observa¬ 
tions 

I. The Stromatium borer— 

1. Exactly whero and whon the beetles emerge 

and egg lay. 

2. The period occupied in egg-laying. This period 

may coincide with that during which the 
beetles are to bo found upon the wing. 

3. The period passed in the ogg si ago. 

4 Tho period spent by the grub boring in the 
wood, Is this less than a year ? 

8. Length of timo passed in tho pupal siago. Since 
I found grubs full fed and about to pupate 
in the first half of August, one of throo tilings 
may occur:— 

(a) The pupal stage may he a short ono, and the 
beetles may emerge in September or Octo¬ 
ber and lay their oggs upon the bark at 
once, and the cold weather may be passed 
through in this stage, the grubs hatching 
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out in February or March, probably the 
former, or 

(5) The insect may remain in the pupal stage 
throughout the cold weather, or 

(o) The beetle may become fully developed before 
the cold weather, but remain in the pupal 
chamber throughout the cold weather, 
emerging about February. 

6. Length of time spent in the beetle stage. 

7. "What predaceous and parasitic insects prey 

upon this borer ? 

II. The Bed borer— 

1. The length of time spent in the larval stage. 

Is it under or over a year ? I found some 
apparently about half-grown larvae in the 
first week in August. These Were brought 
to me as the sandal pest. 

2. The period of emergence of the moth. Mr. 

Green has stated that in Ceylon the moth 
does not appear to issue at any one parti¬ 
cular period of the year. 

A moth was bred out in the Indian Museum, 
Calcutta, on the 9th February. 1 

3. What predaceous and parasitic insects prey 

upon this borer ? 

III. The Wood wasp or Sirex borer. 

Most of the questions asked under head I, for the 
Stromatium borer above, apply to this one. It is specially 
important to know when the eggs are laid, exactly ho.v 
the larvae bore, how long they spend in this stage, and 
when the mature insect emerges. 

1 These moths may lay the eggs which give rise to the caterpillars of which 
a specimen was lecently received in the Museum. This was full-grown at the 
end of Apiil. It would theiefoie appear probable that moths may he found 
towards the end of Hay or in June. The August larva found last year would 
then be those iof a second geneiation hatching from eggs laid by the June 
months. 


G. I, C. P. 0.—No. 391R. & A.—6.0-1903.—675.—W. S. DB, 




COR RUCTION - SUP. 

In the paper ‘A Note on the Sandal Wood Boring Insects of 
Madras’ by U P. Stubbing, published in the duly number of the 
Indian Forester (Appendix Series), page l, line 16, for * per 
maund’ read ‘per ton.’ 
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For some years past reports have been received frojn 
officers in charge of the Gasuarina Plantations created 
along the Eastern sea board of Madras that the trees, 
both in nurseries and in the plantations, suffered from 
the attacks of insect pests. At tat these reports 
appeared to be conflicting, sinco by some it was stated 
that the roots were the part of the tree affeoted, whilst 
others described attacks to the hark and wood of the 
stems and branches. Prom the various grubs sont me 
on several occasions it soon became apparent that 
several different kinds of insects were responsible for 
the damage done, those most often sont being the 
catorpillar of a moth and the grubs of two different 
families of beetles. In spite of several attempts it was 
not, however, until the prosoni year that perfect insects 
wore procured thus enabling me to identify tho pests. 

The insect which would appear to bo at present the 
best known and to cause the greatest damage is the 
caterpillar of one of the wood-boring families of moths, 
the insect being a species of Arbela , This has boon 
reported from Ohatrapur, Godavari, Ouddalore, IS ell ore 
(South Aroot), and North Arcot 

Next in importance are some Longicorn beetle borers 
(Stromatiim sp. and Lamia{?) sp.) which are injurious 
in North Aroot, Godavari, and Ouddalore. 
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Of some importance would appear to be the larvae 
of the well-known rhinoceros beetle ( Oryctes rhinoceros ), 
the date-palm borer, whilst a bostriohia beetle (Apate 
jesuita) apparently riddles the wood in Nelloro. 

During a tour in the first-half of July (1903) I was 
able to pay my first visit to a Oasuarina plantation. I 
inspected three plantations near Ohatrapur in Ganjam 
and personally investigated, in company with Mr. 0. E. 0. 
Eischer, the attacks of the Arhela caterpillar Two 
other insects wore discovered to be doing damage to the 
tree. One, a Psyckid caterpillar belonging to a species 
of Clcmia moth, not previously reported, was very fairly 
plentiful and was defoliating the trees; the other, a 
Eulgorid, was collected upon the green branches where 
it was engaged in sucking up their sap. Two coccids 
were also present, one a Monophlebus , the other an 
Icerya or closely allied genus. Of these nine insects, 
the first, the Arbela caterpillar, is the best known to 
officers in charge of plantations, and it will consequently 
be first dealt with in this note. 

1. ARBEIA TETRA0N1S Moore. 

The Oasuarina Bark-eating Caterpillar. 

References.—Moore, P. Z. S. 1879, p. 411, pi. 81, fig. 8; 0. & S. No. 3605. 

Hmpsn., HWi. Br. Ind. Moths. I. 315, No. 675. 

Classification.—Onto*, Lepictoptera. Sub-oidor, Eetorooera. Family, Arbdlia 

This is the insect whose caterpillar forms the woll- 
known winding covorod-way galleries on the outside of 
the hark on the stem and branches of the trees. 

harm. —Head blaok with a few longish yellowish- 
white hairs on it. Eollowing three segments, which 
each bear a pair of long legs, yellowish, this colour 
merging into pink on the third. These three segments 
are swollen and larger than the head. The following 
segments are. flesh coloured except the last which is 
yellowish. Eive pairs of short sucker legs are present, 
one pair each on the sixth to ninth and a pair on the last 
segment. A few long scattered whitish hairs on each 
of the segments, These nine segments are narrower 
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than the llrst three and taper oft slightly behind so that 
the twelfth segmont has only about half the diameter of 
the fourth. Length one and a half inch. Width of 
thoracic segments £ inch. 

Pupa .—Yollo wish-brown, except in front where it 
is very dark-biown to black. Shining, circular in 
section and of uniform thickness throughout except for 
a slight swelling at the anterior (head) end which is 
furnished with two small spiny spikes. The wing covers 
are very short and reddish brown. The last five 
abdominal segmonts have transverse circular rows of 
fine teeth on them, the first three segments bearing 
a double row on each placed close together, the last 
two having but a single encircling girdle situated near 
the centre of the segment. The last segment is blunt 
at the end and furnished with small knobs and spines. 
Length 1 inch; breadth jJ inch. 

Moth .— <?. Fora wings greyish, thickly irrorated 
with dull brown spots which tend to form transverse 
hands; three large volvety brown patches, one contrally, 
placed a little below costa, a seoond near the base of 
wing, and the third (the largest) a little beyond it. 
Hind wings grey, irrorated with a few ashy-coloured 
patches. Head and thorax covered with long silky- 
brown hairs. Body greyish. Expanse of wiugs = 1}'\ 

Life-History .—The appearance of the moth on the 
wing is evidently variable. In the Godavari district 
moths have been reported as issuing during March, 
whereas in Ganjam a speoimon was bred out by 
Mr. 0. E, G. Fischer as late as the 3rd July. In Cud- 
dalore, on the other hand, nearly mature pupae wore 
taken on the 1st June. Prom these data it appears that 
the moth is to be found on the wing between March 
and the beginning of July. 1 could find none at Ohat- 
rapur towards the middle of this latter mouth (in 1003) 
though numbers of the year’s empty pupal cases wore 
visible upon the trees. It is probable that the moths 
lay eggs at once since the members of this family havo 
no mouth and take no food in this stage of their exist¬ 
ence. The eggs have not yet been found, but they are 
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evidently laid upon the bark of the trees. Wo do not 
know as yet when they hatch out. In Chatrapur, which 
gets the South-West Monsoon, it would probably not be 
until September or October, but further south down the 
coast where the rain comes in October or November, they 
may hatch out earlier. The present recorded months in 
which caterpillars have boon obtained aro January and 
March in Chatrapur (with pupa in June and a moth on 
3rd July) ; Dccembor in North Arcot (with pupa in 
June) ; the same month in Godavari (with pupa and 
moth in March); full grown caterpillars and almost 
mature pupae on the 1st June in Ouddalore, and what 
appear to be nearly mature catorpillars in Juno in 
Nellore. We have yot to ascertain the length of time 
passed by the caterpillar in the larval stage. It 
spends most of this stage of its existence feeding upon the 
bark which it eats off the tree in patches which are at 
times several inches wide. It does not move about the 
bark of the tree in tho open but constructs for itself 
a kind of covered way, resembling a glorified termite 
(white ant) gallery, consisting of particles of its exero- 
mont bound together with a kind of close woven fcltod 
silk. Externally the appearance is simply that of a 
mass of excremonlous particles. These covered ways 
curl round and up or down the tree and are very 
conspicuous, being about J to inch in breadth and 
from 9 inches to as much as 18 inches in length. They 
are reddish brown to, in parts, black in odour and 
form raised galleries on the surface of the stem. 
Sometimes the gallery completely encirolos the stem, 
the tree being then ringed; at othors it is taken in a 
spiral manner up or down the tree. At times two or 
more covered ways join together, but they are moie 
usually, except in very badly infested trees, soparato. 
Tho bark beneath the gallery is always eaten, either only 
the upper green living tissues being consumed or the 
whole being removed down to the sapwood. Occasion¬ 
ally, as mentioned above, the bark is seen to be eaten 
off the tree in irregular-shaped patches on either side 
of the covered way. This may be done by the young 
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larva) living and feeding gregariously together before 
they construct covered ways for themselves, or the 
caterpillar may leave the covered way at night and 
eat off tho bark in its vicinity. Those galleries or 
covered ways have a more or less uniform width 
throughout their entire length, and from their ap- 
peaiance the larva would seom to add to them at the 
sides so that the internal chamber remains uniform 
in width throughout its length. When full fed 
the larva bores straight into the wood of the tree, 
generally retiring to the middle of its covered way 
before commencing to boie in. From the observations 
1 have been able to make on attacked troes, I have 
little doubt that the caterpillar only enters the 
wood to pupate and does all its feeding upon the bark. 
The tunnel m the wood is always straight and does not 
ramify as it would do if the grub were feeding in the 
wood. There is generally a raised lump on the covered 
way, the result of the addition of the wood excrement 
thrown out, marking the place where the caterpillar 
has gone into the wood. "VV hen it has reached or nearly 
reached the centre it enlarges its gallery and changes 
to the pupal stato. We do not yet know the time 
spent in this latter stage. In my description of the 
pupa I have shown that it is furnished with circular rows 
of spines and by means of these, when the moth is ready 
to emerge, it wriggles and forces itself along the tunnel 
and pushes itself through the mass of excrement which 
forms the covered way, from which it remains protrud¬ 
ing about a quarter ot its length. After the moth has 
left tho pupal case, tho empty skin of the latter may 
be seen projecting from the covered way. Therefore 
when this latter is visible, it may be taken that the 
insect which formed the particular covered way under 
inspection has left if. 

jResults of attack.—This insect appears to he fairly 
wide-spread throughout the Casuarina plantations, and 
it has been reported to commit considerable damage in 
some; Information is still far from perfect, but damage 
is undoubtedly committed in Ganjam, North Arcot, 
Godaveri, Cnddalore, and Nellore. 
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in feeding upon the bark the insect in its younger 
stages only consumes the more tender and greener portions 
of the outer thin bark, but as it grows older it eats right 
dowu to the sap wood and even into it, cither in a 
continuous ring or in small irregular patches. Thus 
the trees are often seen to have holes and pits through 
the hark reaching to the wood beneath. These 
“ weather ” and at times coalesce. In the plantations 
I visited I noticed that some trees were much more 
severely infested than others and in these the action of 
the caterpillars had almost ringed the trees There can 
he little doubt that when thus badly attacked the trees 
die. Both young and old tioes are equally subject to 
attack and the larva feeds equally upon the thicker bark 
at the base of the tree and the thinner near the top. 
The covered ways are perhaps shorter in the lower 
portion of the tree. 

Towards the end of 1900 the District Porest Officer of 
North Arcot reported that these caterpillars had nearly 
ruined the Anunundi Plantation. The plantations ap¬ 
pear to be infested in patches. In the Ogastinowgam 
Plantation near Chatrapur in Gan jam where the insect 
would seem to have only recently appeared, the attack 
was confined to one patch of the area, the rest being 
entirely free. A private plantation, about a couple of 
miles away, was unattacked, whereas the Chatrapur 
Plantation, about 4 miles from the Ogastinowgam one 
and a mile or so from the private ono, was badly infested 
in parts. The attack doubtless spreads outwards from 
these infested areas and in course of time infects the 
whole plantation. 

Summing up therefore we see that the damage is 
done entirely by the caterpillar and that, as far as 
present observations have shown, this latter feeds 
entirely on the bark, only entering the wood of the tree 
to change to the chrysalis state. 

Protection ,—My inspection at Chatrapur enabled 
me to suggest a remedy to Mr. Eisclier. We have seen 
that larvae are to he found between December and June, 
and that during this period or portions of it they are 
to be found in covered ways on the bark of the trees, 
only leaving these to boro down into the wood to change 



mto the chrysalis state. I would suggest that ilie larva? 
bo searched for and killed during the period they are 
feeding upon the trees. The covered ways aro very 
visible and each fresh one should be oirofully pulled to 
pieces and tho larva taken out and killed. Boys in 
charge of a watcher could be put on for this purpose. 
The watcher would first count the number of ooveied 
ways upon a tree and then send up the boy to take out 
the caterpillars, and the number of these latter should 
tally with the number of covered ways counted and the 
boy be paid accordingly. The covered ways should 
be pulled off the bark only after the caterpillar has 
been taken out. In tho oases where they coalesoe, 
the operation should be done carefully, so as to 
make certain of taking all tho caterpillars. If any 
of th^e latter escape, they will soon construct a fresh 
covered way and continue their depredations. A 
kerosene tin with some kerosene mixed with water at tho 
bottom will form a convenient receptacle in which to 
throw the caterpillars. This work should be started as 
soon as tho new covered ways are seen to be making 
their appearance on the tree, and if done carefully and 
systematically throughout tho plantations, I see no 
reason why it should not be possible to stamp out this 
pest or reduce its numbers to such proportions as will 
no longer endanger the plantations. 

Points in the life-history requiring further observation. 

1. Where the eggs are laid and how P Aro they 

laid singly or i n patches P liow many are laid 
by one moth P 

2. Wlien do the caterpillars first hatch out from 

the eggs P Does this period vary on different 
parts of the coast P 

3. When hatched out, do tho young caterpillar 

live for a timo gregariously on the hark 
before separating and living alono in the 
covered ways, or are these covered ways 
constructed at once ? I am of opinion that 
tho former is probably tho case. 



4. Length of time spent iu the larval state. 

5. Length of time spent in the pupal state. 

6. The oxact times of appearance of the moths 

in the different plantations. 

The following longicorn wood-borers have been 
reported as boring into the wood of tho atom and roots 
of tho tree. 

3. STROMATIUM sp« pros. BARBATU3I. 

JSeferenoe. —Provisionally determined as Stromatium sp. prox. barbatum. 
Classification Order, Coleoptera. Family, Oerambyoidcs. 

This is the beetle whose whitish grubs have been 
reported as committing, in company with the Arbela, 
serious damage to the plantations in North Arcot. 

Beetle .— $ . A somewhat elongate, narrow, lightly- 
built beetle of usual longicorn shape, dark brown with 
a purplish tinge often merging into a lighter shade 
towards the tips of the elytra. Antennae and legs 
yellow. Former not as long as body. No sculpture on 
thorax or elytra; both pitted and covered with a fine 
yellow pubescence. Abdomen yellow beneath. Length 
seven-eighths inch (varies—may be smaller). 

.—Smaller than ? . Antennae longer than body. 
Body narrower and slimmer than in $; elytra more 
lightly coloured on upper half. 

Length five-eighths inch. Greatly resembles Stroma - 
Hum barbaiwn, the Kulsi Teak borer. 

Life-History —Grubs of this inseot have been 
found in the trees in December, boring and feeding in 
the cambium layer and sapwood of the tret'. In Juno 
beetles, said to be tho adults of these larvae, wore 
obtained from the trees. We do not yet know how 
long these grubs spend feeding in the tree in this stago. 
It is, however, almost certainly the greater part of a 
year and may be longer. The pupal stage is probably 
short. 

The damage is done by the grubs destroying tho 
bast lajer of the tree. When they are numerous 
the tree is practically ringed beneath tho bark and 
dios. 
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Results of attach .—In December 1900 tho Divi¬ 
sional .Forest Officer, Mr. 0. D. Thornton, reported that 
grubs, identified as longicorn ones, “ had nearly mined 

the Casuarina trees in the Anunundi Plantation. 

The grub is found in tho cambium layer, under the 
bark of old trees, on which it feeds.’* 

At my request for more specimens the beetles here 
described were obtained and sent me in June (1903), 
by the District Forest Officer, North Aroot. At present 
we have no further information about this insoot. This 
insect has a strong resemblance to the Kulsi Teak Borer, 
& barlaium which riddles young teak in Assam. 1 

3. LAMIA (?) sp. 

J Reference —Provisionally determined os Lamia (P) sp. 

Claseffiation.— Oidor, Coleoptera. Family, Cerambyoida. 

This is the beetle whose thick white grubs have been 
reported as boring into the wood of the roots of the 
tree at Ouddalore. 

Larva.—A. thick whitish-yellow grub with blackish- 
brown head and black mouth parts (mandibles) followed 
by a largely developed segment which is slightly darkor 
yellow than the following ones. Those latter taper 
slightly to the tenth which is half the size of tho pro- 
thoracic segment. Last two segments smaller, ending in 
a blunt point. Length l^th inches. Breadth across 
the big segment behind the head (prothoraoio segment) 
jftjth inch. 

Beetle. — $. Black, moderately shining. Abdomen 
very dark red beneath. A short thick beetle with a 
vertical bead. Prothorax sculptured and spiricd above 
and at sides, widest in middle. Joined on to the elytra 
(wing covers) by a short nook. Elytra wider than hind 
portion of prothorax, parallel to near apex whero tho 
outer edges turn inwards, the elytra thus terminating 
in a blunt point. Elytra entirely cover the base of 
body. They are corrugated and spinod at their basal 
portions and pitted strongly for the rest of their length. 


* Vide Author's Inj. Ins. Ind. Foi. pp. 73-76. 
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First joint of antenna is swollen and well marked. 
Length thirteen-sixteenths inch. 

JLife* History .—We know little at present about 
the life-history of this insect. The grubs attack and 
live in the cambium layer and sapwood of the roots of 
the tree and are said never to be found in the stem. 
Grubs were found in this position on the 1st June and 
one mature beetle was obtained from theTalaukoda 
Plantations near Ouddalore, We have no records as 
to the amount of damage this beetle commits. Since 
it lives in the cambium layer of the roots it is likely 
to prove a very serious pest when present in any numbers 
in a plantation. 

Protection and remedies .—Until more is known 
about the life-histories of these two beetles, it is difficult 
to prescribe remedies against them. Badly infested 
trees should, however, be cut out whilst the insect is 
still in the grub stage and the bark stripped off so as to 
expose the cambium and sapwood of the tree to the 
sun. In this position the grubs and pupae will soon be 
lulled off and will never reach the beetle stage. This 
must be done whilst the inseot is still in its larval stage. 
If left too late the beetles will begin to emerge and many 
will escape and lay eggs in adjaoent trees. 

The same applies to trees whose roots are attacked. 
The earth should be removed round the larger of these 
latter, since it is in these that the grubs will be found, 
and the bark bo then stripped off. 

Points in the Hfe*hi$torks requiting further observation* 

1. Where the eggs are laid by the beetles. 

2. When do the young larvae hatch out ? 

8. Length of time spent by the larvae feeding in 
the cambium layer and sapwood. 

4 Length of time spent in the pupa stage. 

5. When does the beetle emerge ? Is it only to¬ 
wards the end of May and beginning of 
J une or do beetles appear at other periods 
in the year ? 
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8, Does the Lamia sp« grub also attack tlio stem 
of the tree ? 

4. ORYCTES RHINOCEROS Linn* 

The Rhinoceros or Date-palm beetle* 

Relterenpo.—*Llnn. Sysfc Nat., od XO, 1758, 810 j ed 12,1767* 644, 

Classification — Oidoi, Ooleoptera. Family, Soardbaoidm. 

This is the common date and ooooauut palm-borer 
of Southern India. Its grubs have been reported as 
feeding upon the roots of young seedlings and trees. 

Larm, —A large stout curved grub. Hoad flat, 
purplish-brown. Mandibles brownish to black, large 
and stout; antennae 5-jointed, basal joint enlarged. 
On first three segments behind head are three pairs of 
light-brown, stout, long, 3-jointed legs. Body yellow- 
ish-white, last two sogments blackish. The head is 
smaller in transverse diameter than the rest of the body. 
Body is very thick, corrugated, curved, and swollon out 
so as to be almost bag-shaped behind. On each side of 
the third to tenth segments is a largo dark-brown 
spiracle. Body above and below is thickly covered 
with brown spiky hairs, except on last segment whoro 
they are small and scattered. 

Length, taken round curve, 4 inches. Breadth 
| inch. 

Beetle*— Black, shining, massive, and large with a 
prominent horn, which curves backwards, on its 
head from which it gets its name of rhinoceros beetle. 
The elytra are very convex above, the insect being flat 
beneath. Shanks (tibia:) of logs armed with spikes, Iko 
front ones having each three spikos on their outor odges. 
A large roughly heart-shaped depression on front 
portion of thorax. A series of broad strim and punciures 
on elytra, Dark rufous beneath with hair of same 
colour in parts. The beetle is easily recognisable by 
its form, by its antennte ending in a series of terminal 
plates, by its spiked tibiae and 5-jointed tarsi and great 
size. Length 3 J inches. Breadth across elytra Jths inch. 

Life-History .—This beetle is to ho found on the 
wing during the greater part of the year. It may 
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hibernate, either as a larya or pupa or perhaps beetle, 
from November to about Maroh. I have obtained 
living beetles towards the end of Maroh and iu the 
beginning of November, Ihe adult insect spends some 
time in this state and apparently can do with little 
food in this stage of its existonco as I have kept beetles 
for over two weeks without food of any kind. ._ 

The insect appears to lay its eggs in dead and 
decaying palm trees or in masses of palm and other 
refuse situated in or near palm topes. The grubs on 
hatching out feed in the decaying trees or in adjacent 
refuse heaps, and evidently also consume the roots of seed¬ 
ling plants. Mr. 0. B. Dawson, District Forest Officer, 
Kistna, reports that the large grubs feed upon young 
Casuarina seedlings being attracted to them owing to the 
moisture in the sand in which they are planted. These 
young seedlings are watered whilst in the nurseries and 
thus the moist layer of sand filled with the young roots 
would quickly attract grubs of this kind. It is, I think, 
improbable that the beetles lay their eggs in the 
nurseries. The young larvae on hatching out would 
require something softer and of a more decaying nature 
as food at first and would only attack rootlets when 
their mandibles were stronger and more fully developed. 

*We do not yet know how long the larva spends in 
this stage of its existence. It will certainly be several 
months, since the full-grown grub is of very large size, 
and it may be considerably over a year. This latter 
would seem the most probable (unless the insect has se¬ 
veral generations in the year which is unlikely) as from ' 
the fact that beetles are to be found almost, if not quite, 
continuously from March to November, it is evident 
that the generations overlap, £.<?., that at any period it 
is possible to find eggs, grubs, pupse, and beetles This 
of course adds immensely to tne insect’s capabilities of 
doing damage. The time spent in the egg and pupal 
Btages is still unknown. 

Result of attache ,—Toung seedlings attacked by 
the grubs at first show signs of wilting and then die off. 
Only seedlings and very young saplings are attacked. 
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Protection and remedie 9 .—The following avo 
remedies which have been already recommended 
to Mr. Dawson for trial:— 

1. Employ boys or women to carefully remove the 
soil round seedlings which are seen to bo wilting and 
take out and kill the fat grubs found at the roots. This 
should be done when seedlings are seen to be dying off 
in any considerable number even at tho expense of 
killing adjacent young plants by thus disturbing their 
loot system. The grubs will go from one plant to 
another, and one grub may thus destroy a number of 
seedlings. 

2 If feasible, a simple and effective plan is to flood 
the plantation for a few hours so as to drown all tho 
grubs in the soil. Those that come up to the surface 
should be oollected and killed. 

3. Remove all diseased and dead and decaying date 
and ooooanut palms in the vicinity of nurseries and 
young plantations. Also, and this is an important 
point, all refuse heaps of rotting vegetation, etc. If, for 
the preparation of the nursery, special soil pits of 
manure, litter, and leaves aie prepared, they should bo 
carefully inspeoted for these grubs as the beetles will bo 
certain to lay in such a place. I came across an in¬ 
stance of this in a Calcutta garden quite recently (end 
of June). The heap of rich soil and humus used for 
manuring the flower beds contained numbers of tho 
larvce of this insect which wore spreading from here 
into the beds of young seedlings whoso roots they were 
devouring. There were palm trees close by. 

Point8 in the life*history requiring farther observation. 

1. Length ot time spent in tho grub stage. 

2 Length of time spent in tho pupal stage. 

3. Length of time spent in tho beetle stage. 
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5 APATE JESUIT A Mr. 

References —Lome Ent. Soo F. VoIb. XiXV, LXVI. 

Sostnohua jemita Sfceb In]. InB Ind. For p. 42 . 

C lasfclflcation.—Older, Coleoptera. Family, Bostnohides. 

This insect has been reported as tunnelling into 
Casuarina in Nell ore. 

Beetle .—Black with parallel sides and a uniform 
breadth throughout of three-sixtenths inch, perhaps a 
little less anteriorly and a little more posteriorly. Body 
more than twice length of prothorax; latter rounded and 
pitted above; elytra with longitudinal ridges running 
down their dorsal surfaces with punctures botween; 
elytra defiexed at their apices. Abdomen red beneath. 
Legs black, short, Antenna) with a club. Length 
^ths inch, 

Life*Eistory .—This beetle is a wood-borer and bores 
into the wood of the tree for egg-laying purposes. 

It was reported as boring into the trees in June, and 
therefore the eggs of one of the generations of the year 
are laid in that month. Nothing further appears to be 
known about its life-history. 

In all probability the beetle does not attack the tree 
until it is either felled or has from some cause become 
sickly. The damage is done to the timber, and if the 
insect is numerous and the wood is required for planks, 
it would probably cause a considerable loss. 

The length of time spent in the larval and pupal 
stages and the number of generations in the year have 
yet to be ascertained, 

The following pests were obtained by the writer 
during a tour made to Waltair and Ghatrapur (Ganjam) 
in the first-half of July 1903. 

6. CLANIA sp. prox CRAMEBt 
The Casuarina Bag-Woim. 

Rcftsrence.—Provisionally named Clmvt sp. pi ox. orameri. 

CJlagsxflcation.—Order, Lejptdoptera. Sob-Oider, S'rterocera. Family, 

Psgahtda. 

I obtained the caterpillar (which lives in a small 
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case made of leaf-bearing twigs) fairly plentifully in 
Waltair and Obatrapur. 

Larva.—Lull grown. The portion of the caterpillar 
seen outside the case when it is feeding or walking has 
a mottled appearance. It is shining, hairless, yellow to 
yellowish-white with black spots and markings. Head 
large and prominent. Front legs black and yellow, long 
and stout. Tho front segments of the body are fairly 
large and thick, those behind (seen when the grub is 
taken out of the case) smaller. The case is formed of 
small pieces of the needle-like leaves placed side by side 
so as to form a cylindrical bag open at both ends. The 
head of the case is lined with a greyish thick silken bag 
which protrudes, It can be closed by the larva when 
the latter retires into the case. The case inside is lined 
with a shining layer of white silk. 

Just after leaving the egg .—The little grub is very 
small and has no case. The head is black, shining, 
large. Mouth parts brown. The segment immediately 
following black with a white edging. The next two 
segments yellow with narrow black to brown transverse 
bands dorsally, this band being divided in the middle 
on the third segment. These three segments are each 
furnished with a pair of legs. Best of segments orange 
yellow and are held curved up over the back. All the 
abdominal legs are present but are not functional and 
are never placed upon the ground, the minute oaterpillar 
walking on the front ones, these being well devel¬ 
oped and large even at this stage. The sogments are 
covered with large scattered yellowish hairs. There is 
a patch of brown dorsally on the last segment. Length 
= ^gfch inch. The first case is acquired about 20 hours 
after leaving the egg and consists of a tiny conical roll 
formed of a fine flake of epidermis from the young shoot 
of the tree. 

JPupa .—The pupa is reddish black anteriorly, the 
abdominal segments being a red brown and nine in 
number. The anterior portion of pupa is thickened, 
tho body tapering to more or less of a point. The wing 
cases are short. A row of spiny protuberances run 
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down the back of the pupa : by means of these it is 
enabled to pull itself forward and so escape from the 
bag ease of the larva. Length nine-sixteenths inch. 

Moth <?. Smallish, greyish brown with bipectinate 
antennoo in the male. Wings and body light brown. 
Bore wing with somo of veins streaked with black. 
Hind wing greyer, the veins being streaked with brown. 
Thorax and abdomen covered with long hair, the under 
surface of the latter being ashy in colour with a narrow 
central dirty-white band. Expanse of wings one inch. 

?.—The female never leaves the case. She is 
wingless and canary-yellow in colour consisting of a 
simple sac-like body resembling a miniature Queen 
“ white ant Her body swells up after fertilization and 
shows five distinct segments. At the end of the anterior 
one is a small orange-coloured process resembling in 
shape a cook’s comb with four divisions to the crest. 
Below this latter are two short brown processes thickened 
out and ridged at base. Beneath this on the under-side 
is a triangular-shaped black patch reaching down to 
the end of the first segment, the apex of tho triangle 
being at the posterior end. The posterior segment ends 
in a bifurcated copulatory organ. There is no trace of 
wings or legs. Body tapers slightly to each end. Length 
fth inch. Width across thickest part $jths inch. 

Mfe-HktQry,- J £\\Q writer noticed the larva of this 
jiseot defoliating Oasuarina trees in Waltair at the 
beginning of July 1903. 

On visiting the plantations at Chatrapur (Ganjam) 
he found the insect to be very fairly numerous. It 
escapes general notice as all that is usually apparent 
to the observer is the greyish case hanging to the 
branches of the trees. This,, as the caterpillar the case 
contains is not seen actively feeding, is not associated 
with any defoliation the trees may have undergone. 
Some of the larvae found near the middle of the month 
were full grown, others had pupated, whilst one moth 
issued in tho box they were kept in on the 13th. 
Others were bred out in the Museum on the 18th, 
25th; August 4th, 12th, 13tb, 14th, 19th, 20th and 24th 
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respectively. The pupal stage would appear to last 
from 10 to 14 days, but farther observations are re¬ 
quired on this point. Female moths were obtained at the 
Museum through August. 

Before pupating the caterpillar attaches its case to 
the branch or twig of the treo and then closes up the 
silken bag-like mouth. It then turns round in the 
case so as to hang head downwards and becomes canary- 
yellow in colour losing entirely its mottled appear¬ 
ance : its head and first segments also shrink greatlj 
in size. When the male moth is ready to emerge, the 
pupa forces itself downwards through what was 
formerly the bottom or posterior part of the case 
until it projects about two-thirds of its length. The 
moth then bursts the upper end of the pupal case and 
emerges. 

The female moth remains in the case and the male 
pairs with her in this position. A very large numbei 
of eggs are laid. From countings made of young lame 
which issued in the Museum I find the number of these 
latter issuing from eggs laid within the bag by one 
lernale to be between 550 and 600. The eggs hatch 
within a week of laying. The young larvae on issuing 
from the egg are naked, 4 <?., they have no bag. They 
are very active on leaving the old case and spread 
out over the tree walking with great rapidity. In 
this defenceless state they must he very subject to 
atfecks of all kinds of predacious foos and also be liable 
to be drowned off by heavy rain storms. Within 20 hours 
they make their first covering or bag, this being formed 
of a small piece of the epidermis of the bark of a twig. 
This is added to as they grow larger. Larvae, a week old, 
1 ad a double ooil of this epidermis forming their case. 
The first larvae issued in the Museum cages on the 6th 
August: others on the fifteenth and twontieth, these all 
being those of probably the second generation of the 
year. 

The larva is a heavy feeder and eats the needle-like 
leaves of the Casuarina from top downwards to the base, 
or it may bite through the needle (leaf) half-way down, 
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the upper portion falling to the ground, whilst it 
consumes the lower, a most wasteful method oi 
feeding. 

Results of attach —This insect when numerous 
would be capable of entirely defoliating a plantation and 
consequently its lifo-history requires careful study. 
Unless the defoliation is very heavy, the insects’ attacks 
will probably remain unnoticed and since the larva is 
very quickly alarmed (when it immediately retires 
within its case), even if the defoliation is noticed, it 
would not ordinarily be placed to the credit of the 
apparently small dead bundles of sticks hanging from 
the branches. From the large number of eggs laid by 
the females, which are more abundant than the males 
as can be readily distinguished by the fact that their 
cases are larger, it is evident that in a dry, warm, favour¬ 
able season the mortality amongst the young larva 
would be much less, and this would undoubtedly lead to 
very severe, if not total, defoliation in the plantations. 
It is not improbable that the death of trees attacked 
by the wood-boring Arlela caterpillar described in this 
note is accelerated by defoliation due to the larvco ot 
this PsycUd , and it is of importance that its life- 
history should be worked out, so that we may know 
how many generations it passes through in tho year, 
i,e, s how many times in the year the trees run the danger 
of being defoliated. 

Protection mid remedies .—Undoubtedly the best 
method of reducing the attacks of this post is by the 
collection of the larval cases. Owing to the thin light 
foliage of the tree these cases, onco they have been 
pointed out as the source of damage, are easily recog 
nisable and very easily seen in the plantations. Their 
careful collection in years of serious infestation would 
well repay the expenditure incurred and would practi¬ 
cally stamp out the pest. The periods at which this 
collection should he undertaken depend upon the 
number of generations passed through in the yeai 
For the June-July generations of larvae the best time 
would appear to be the latter half of June. 
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Points in the life-history requiring further observation . 

1. When the eggs of the first generation, i <?., that 

producing the June-July caterpillais, are 
laid. 

2. How long the eggs of the first generation take 

to hatch after they have been laid. 

3. Time spent in the larval stage. 

k The number of generations in the year. This 
is extremely important as it is necessary to 
know how many times in the year tlio trees 
may be subject to this defoliation. Aie 
there more than two ? 

3. In which stage are the cold weather months 
passed through and where ? This is very 
important as if cases containing any stage 
of the insect—egg, larval or pupal—are to 
be found upon the trees at this period, this 
would be the best time to collect and 
destroy the cases. 

7, FULGORID, 

lussiflcation.—Ordei, Hemiptera. Family, Fulgonda. 

The writer discovered this insect, which is a small 
jjlack shining “ hopper ”, clustered on the green branches 
of the tree at the beginning of July. It was found 
fairly plentifully both at Waltair and Chatrapur 
(Ganjam). The insect was in all stages of development 
from minute little green specks to larger shining 
ulack insects ^th inch in length but still wingless, to full 
fiedged winged insects of a greyish black appearance and 
^rd inch in length. The insects feed entirely by suction, 
and from youngest to oldest had their beaks, of which 
their mouth parts consist, embedded in the bark of the 
branches from which they were engaged in sucking out 
the sap. 

At present nothing more appears to be known about 
this pest, which has not previously been reported. 
Observations are required as to when it first makes its 
appearance in the year and as to how long it is to be 
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found in this manner in all stages of its life-history 
upon the trees. There is no doubt that it might 
develop into a serious pest in nurseries and young 
plantations and owing to its small size and inconspi- 
niousness it would probably escape notice for some time. 

8. ICERY A ? sp. 

4 tonification.—Older, Hcmiptera . Family, Coccidce. 

This note would not be complete without a short 
montion of another insect the writer discovered on the 
trees in Waltair and Chatrapur. This is a member of 
the family Coocidse, which contains so many pests to 
treos and plants. The insect is white, and in its 
older stages has a mass of white fluffy substance on its 
dorsal posterior surface rendering it fairly conspicuous 
upon the branches upon which it lives by sucking out 
the sap. 


9, 3UOXOPIILEBUS sp. 

(1 ossification.—Older, Hemiplera. Family, Coccidcc . 

The genus Monopftlebm may bo said to be the forest 
genus of Goccids since all the spocios at present known 
confine their attacks to woody plants. Both at Waltair, 
tit Chatrapur, and at the Botanical Gardens, Calcutta, a 
spocios of Monophlebus has been obtained on the Casua- 
rina. It feeds by suoking out the sap of the green 
shoots going down to the more woody branches as it gets 
older. It was quite small at the beginning of July but 
had grown considerably by the third week in August, 
Only the female has been as yet secured, so it is impos¬ 
sible to say what the species is. The malo will bo a 
small two-winged black fly. The female is au oval 
white fleshy scale, convex above and flat beneath, with 
three pairs of short black legs and a pair of black 
antenna. 


G.X.C.P 0,—Ho. 1100 R. St A..—l-9*U03. -630.—W, S. I/A, 
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General Remarks. 

TnE work of the bamboo beetle or “ shot-borer,” the 
ghoong of the Natives in many parts of tho country, is 
well known in India. AH who have anything to do 
with bamboos, either with their cutting and. export, 
their use in buildings, or their manufacture into the 
thousand and one articles to which this most useful 
commodity is put in the country have to count upon and 
allow for the ravages of this post and in many parts a 
year to a year and a half may bo given as the estimated 
and probable life ol a bamboo after cutting. 

Description and Iafe-Uistory of the ‘ .Shot-Borer,’ 

But although the results of its work are woll-known, 
the real author of the depredations is far from being a 
well-rooognised enemy owing both to its small size and 
to its secretive habits. The damage is committed by a 
tiny beetle and its grubs which are just of slightly 
smaller diameter than the holes with which the bamboos 
- are seen to he riddled. Tho beetle, which has a black 
head and thorax and reddish-coloured, shining wing 
covers, boros its way into tho bamboo and lays its eggs 
in the interior, eaoh beetle laying about 20. From 
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ilioso eggs small, white, roundish (lots of grubs issue 
within a few days ol their being deposited. These liny 
1 ary so burrow up and down iu the interior of tho bamboo 
and reduce its structure to powdor. About four woolvs 
arc spent in this stage and the grubs then onlargo the 
ends of their burrows and change to pupae which after 
some eight days or so turn into the beetles. On be¬ 
coming mature the boetles bore tbeir way out of tlio 
bamboos and thus add furtlior to the tunnels already 
made in them. On emergence the insects fly off to 
attack fresh bamboos or they may boro into the ono in 
which they havo matured thomsolyos. Thoro are thus 
three separate forms of attack:— 

{a) The fomalo beetle bores into the interior of the 
bamboo and lays its eggs there. This is tho 
first attack on the bamboo 

(&) Prom tho eggs hatch out little grubs which feed 
upon tho wood of tho interior of the bamboo 
and thus undoimine its strougth. 

(c) The beetles on maturing from the grubs bore 
their way out of tho bamboo. 

It usod to bo thought that each of the shot-borers 
mado their way out by a separate tunnel, driven direct 
from the place where the grub had pupated to tho 
outside. This is not, however, the ease as tho matured 
beetles appear to issuo eithor all lrom tho same exit hole 
or from one or two only, theso being often tho former 
entrance holes of tho mother booties which are consider¬ 
ably enlarged. Boetles of the now generation appear to 
also make use of theso old holes to enter tho bamboo to 
egg-lay, boring away from tho old gallery when they have 
got inside. *When bamboos aro in lengths it will be found 
that the beetles tunnel in them parallel to tho long axis 
and form galleries which open at one of the ends. The 
bamboo is thus often completely hollow in parts without 
there being much outward evidence of its having been 
badly attacked. This is more especially the case when 
the beetles have entered and loft by tbo same holes, 
made at one of the ends of tho bamboo. -A feature which 
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greatly adds to tho insoct’s power of doing serious damage 
is to bo foimd in the fact that in tho warmer parts of tho 
country it passes through at least hye, and perhaps more, 
generations or lifo cyolos in tho year. I have said that 
the insect lays about 20 eggs and therefore one female 
beetle may produce the following progeny in the year on 
the supposition that only five generations aro passed 
through. 

1 Temalo Beetle, 

Ibt generation . 1x20= 20 beetles, say 1 males 

and 4 females (the 
latter aio, however, 
usually in excess of 
former). 

2nd „ . 10x20 = 200 beetles, pay, ^ males 

and \ females. 

3rd „ . 100x20 = 2,000 Ditto. 

4th „ . 1,000 x 20 = 20,000 booties, \ males and \ 

fomales. 

5th „ . 10,000 x 20 = 200,000 Ditto. 

If there is a 6th generation the number of females 
increases to 2,000,000. 

Taking only 50 per cent, of the 5th generation beetles 
as maturing and laying eggs, we still have 100,000 
insects as tho progeny of the one mother beetle in the 
spring. This groat prolificness easily explains why 
bamboos suffer so greatly from the shot-boror’s attacks 
throughout the country. 

With this brief sketoh* of the beetle and its mode of 
attack we will now turn to the consideration of a 
method of treatment by which the bamboos can be 
preserved at any rate for a time against tho pest. 

Experimental Treatment for Preservation, 

Towards tho end of April of this year Mr. Williams, 
the Superintendent of the Telegraph Workshops at 
Calcutta, informed me that bamboos which he was 
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converting into field telegraph posts for use in frontier 
expeditions and elsewhere wero being attacked and 
riddled by insects. The specimens he sent mo I identi¬ 
fied as the common bamboo-boring bootle." As the 
question of the preservation of bamboos against this 
insect had beon engaging my aitontion for some timo, I 
immediately paid a visit lo the workshops and examined 
the bamboos. I found that they wero being experi¬ 
mentally treated in tbe following manner before being 
fitted up as telegraph posts 

(1) Five days* soaking in river water; 

(2) Five days’ soaking in a solution of copper 

sulphate, after which they were dried in a 

covered shod for several days; and then 

(3) Soaked for 24 hours in common Rangoon oil. 

This latter has the effect of darkening the bamboos 
and the smell of the oil remains in them for some con¬ 
siderable time, although not so offensively as to prevent 
their being made use of Tho treatment lastod about 14 
days upon the expiration of which period the bamboos wero 
at onoo sent to the workshops to be fitted.* Mr Williams 
bad reported that within tbroo wooks of this treatment 
some of the bamboos had been again attacked by the 
borers. As some 9,000 had been through the treatment, 
many of which had been already littod, tho case aflorded 
a good opportunity for experiment. Having carefully 
examined all tho bamboos and thoir method of troaimont 
I was ablo, through tho courtesy of tho Superintendent, 
to obtain a number of specimens both untreated and in 
the various stages of treatment. With them it was my 
intention to initiate a series of experiments to determine 
the exact effect of any one or more of thoso preservative 
liquids as a deterront to the attacks of the beetles. The 
bamboos had been ont in the Garhwal Forests (United 
Provinces) and were obtained by tho Telegraph Depart¬ 
ment at Najibad near Bareilly having been floated 
down from the forests. They were, following the usual 
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custom, passed through firo and stiaightened by the 
meichants before being sold. Tho telegraph specifica¬ 
tion required them to be 8 foet long or oyer with a 
diameter at tho small end of not less than -§ths inch 
and not more than 1J inch It was known that the 
bamboos to bo obt:iinod woie to bo cut in the cold 
weather of 1902 03 Male bamboos, i <?., solid bamboos, 
only were to be sont. The bamboos were despatched in 
convenient lots from Bareilly and no especial protection 
was given to them on the journey down. They arrivod in 
Calcutta mostly in February and March but some in April, 
They were not subjected to any treatment before tho end 
of February, and consequently some of the bamboos were 
in the works for noarly a month before being operated 
upon. The bamboos had thei efore either become infested 
on tho way down or in Calcutta itself. When the 
treatment they were to he subjected to had been decided 
upon, no time was lost in putting the bamboos through 
it. It was as the last of tho bamboos were being put 
through tho preservative tieatment that I visited the 
works. From previous observations I was of opinion 
that the beetles then appearing in the works were those 
of the 1st generation in the year, i.e they had deve¬ 
loped from eggs laid probably at the end of February 
or beginning of March. I wished to try and find 
out— 

(I) How many more generations of the beetle 
appeared in the year. 

(2) Whether the oil treatment was of any use. 

Experiments, 

The bamboos I picked to experiment with wero good 
examples of their class of troatment, and on receipt they 
were placed in boxes constructed of tin foil and provided 
with close fitting tops of wire gauze. The boxes were 
so made that there was no chanco of anything ins ide 
getting out or anything from without getting in and 
they answered admirably. The whole experiment was 
personally oarried out by myself in order to ensure 
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accuracy in the observations. In each box wore plaoed 
specimens of differently treated bamboos. The experi¬ 
ments were commenced on the 29th April upon which 
date four boxes were got ready as follows: — 

Experiment X—Box contained untroated bamboos 

Experiment II.— Box contained bamboos which had 
been through the water process. 

Experiment III .—Box contained bamboos which 
had been through tlio water and CuSo 4 (copper 
sulphate) processes. 

Experiment IV. — Box contained bamboos which had 
been through tho wator, CuSoji, and Eangoon 
oil processes. 

A day or two afterwards throe more boxes were 
prepared as follows:— 

Experiment V. —Bamboos treated up to and in¬ 
cluding CuSo 4 . 

Experiment VI.— Fully treated bamboos. 

Experiment . FIX—Bully treated bamboos. 

The idea was to endeavour to ascertain what portion 
or portions of the treaiment were effective against the 
borer, it being assumed that tho bamboos experimented 
with contained or had contained eggs or grubs or beetles 
at the time they wore put into tho boxes, Theso latter 
were examined weekly or at lesser intcivals. I propose 
to give in exienso tho observations noted during tho first 
month, in order that the methods on which tho experi¬ 
ments were carried out may be ctoarly understood, sub¬ 
sequent months being shortly summarised. 

During the first month, i.e , up to the 26th May, the 
following observations were recorded:— 

Experiment I.— Untreated bamboo—no boring ap¬ 
parent at first. On the 1211a. May dead beetles, which 
had issued from the bamboo after ogg-laying, found at 
bottom of box. 18th May—More dead beetles and one 
living one at bottom of box. A considerable amount of 
saw-dust, the result of the burrowing opeiations of hectics 
and their larvae, at bottom of box. May 26th—Dead and 
living beetles taken from box. Consideiablo heaps of 
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saw-dust present. (I may note that after each inspection 
all saw-dust was swopt up into one comer of the box so 
as not to intorfero with future observations.) 

Experiment II .— FVater process —This bamboo 
showed no signs of having boon attacked on being placed 
in the box. No signs wore visible up to May 26th. 

Experiment III.—CuSoi process —ISio signs of 
attack on April i 8th or afterwards up to May 26th. 

Experiment IV .— Oil process —The bamboos had 
been attached previously to the treatment. No further 
signs of attack up to May 26th. 

Experiment V.— process —Bamboos badly 

attacked. May 12th—Ten dead beetles found at bottom 
of box and a large amount of boring was going on 
inside the bamboos as evidenced by the piles of saw¬ 
dust all over the bottom of the box. May 18th—live 
beetles at bottom of box, all doad, and a large amount 
of saw-dust. May 26th—Twenty two beetles, mostly 
alive, taken from the box. Saw-dust plentiful. (A 
predaceous beetle and a parasitic ichneumon fly were 
also taken from the box) 

Experiment VI. —Previous to being treated this 
bamboo had been badly attacked bv the beetles who had 
bored in to lay eggs, numbers of which must have been 
deposited within the bamboo. No evidence of any fresh 
borings in the interior of the bamboo up to May 26th 

Experiment VII. —This bamboo had been slightly 
attacked before treatment. No subsequent attacks up 
to May 26th 

On the 18th May I received and examined a very 
badly riddled bamboo sent by Mr. Williams. He stated 
that it bad been through all the processes: yet it 
swarmed with the beetles On examination it appeared 
to me that the bamboo had not been thoroughly subjected 
to the oil process It was light coloured, but little 
groasy to the touch, and smelt but slightly of the oil. 
As 1 was becoming convinced that the water and CuSo 4 
processes alone afforded no protection, I wrote to the 
Superintendent pointing out that it was possible that 
some of the bamboos at the top of the heap in the oil 



tank liad probably not been as well soaked as those be¬ 
neath, and that without this thorough soaking thoofLects 
of the oil wcro soon lost. [ had noticed otlior bamboos 
in the workshops which showed littlo traces of the oil 
although they had boon through the complete process. 
In reply to my loiter Mr. Williams agreed that it was 
possiblo that the upper bamboos in the oil tanks had not 
received a sufficient soaking. To make this point more 
certain I commenced the following farther experiments 
on the 20th May:— 

Experiment Fill.—A. well oiled bamboo was put 
into a box and in with it were placed pieces of bamboo 
completely riddled by tlie shot-borer and full of living 
grubs, pupae and booties. I examined the box on the 
24th and 26th May upon which dates I he oil bamboo 
still remained unattached. 

Experiment IX.—Experiment with bamboos in the 
open —Bamboos in all stages of treatment wore placed 
in close juxtaposition with badly infested bamboos, 
lengths of untreated, water, CuSo t and oil-lrcatod being 
placed in a row upon a table and covered with split 
opened out segments of larger-diamolor bamboos con¬ 
taining beetles and larvae, ole. 

On the 29th May I paid another visit to tho works 
and found that a largo number of tho bamboos had been 
fitted and finished and wore stacked in a covered shed 
open at one side. Thoy were separated in lots by 
bamboo uprights. These latter had not boon treated 
and were attracting tho booties. Tho bamboos woro ex¬ 
posed to tho rays of the hot afternoon sun. 1 oxaminod 
the lots oaroMLy and came to Iho conclusion that the 
oil treatment had been vory unovon. Sonic bamboos 
having evidently not beon as woll treated as others. I 
could not find a single case of a woll-soakod bamboo 
being attacked by the beetle although I oxaminod a good 
many* This coincided with tho experiments I was con¬ 
ducting at the Museum. I accordingly informed the 
Superintendent that I was of opinion that the oil treat¬ 
ment was effective if done thoroughly. Tho beetles 
had been so numerous during May that I was of opinion 
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that few of the 9,000 bamboos (the number received lor 
conversion into telegi apli posts) would have romained 
unattached had they not boon treated in the manner 
described. 

The following is a summary of the observations re¬ 
corded for the second month of the experiment to June 
23rd:— 

Experiment 1. — Untreated bamboo —Beetles, both 
alivo and dead, wore found at the bottom of the box 
throughout the month, the number being largo on June 
23rd Large amounts of saw-dust. Some predaceous 
beetles present feeding upon the boring beetle. 

Experiment XT.— Water - No signs of attack. 

Experiment III. — CuSo 4 —No signs of attack. 

Experiment IF.— Oil—No signs of attack. 

Experiments V. — OuSo 4 —N umber of beetles, both 
alivo and dead, found at bottom of box, the number 
being largest on June 23rd A very large amount of 
saw-dust has been excavatod by the beetles and their 
larvm. The greater bulk of a new generation of beetles 
is evidently issuing now (23rd June) from the bamboos. 
Parasitio bootlos and ichneumon flics taken from the 
box hut are not in sufficient numbers to act as an efficient 
check upon the pest. 

Experiment VI. — Oil —No signs of attack. 

Experiment VII.—Oil —No signs of attack. 

Experiment VIII .— Oil and untreated attaolced 
bamboo— Towards tho beginning of the month noted 
that a beotlo had endeavoured to bore into tho oil 
bamboo. It had made a tiny shallow oircular depression 
and then stopped work. Number of dead beetles lying 
in vicinity of the oil bamboo. A large numbor of liv¬ 
ing beetles in box on 2Srd June. 

Experiment IX.—Experiment mth bamboos in the 
open —Tho untreated bamboos and the ones soaked in 
water and CuSo 4 were all attacked during the month 
by beetles from the infested pieces placed close to them, 
and on ihc 23rd Juno were being freshly riddled by 
the now generation of booties then issuing. The oil 
bamboos although subjected to the same conditions as 
the others all remained unattached. 
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“Experiment X. -On tho 15th Juuo placod an un¬ 
treated bamboo in a box with a pair of beetles in order 
to asoeutain tho number of eggs laid and the nature of 
the gallery bored. This latter is generally practically 
impossible owing to tho beetles and larvae working 
gregariously in tho bamboo with the results that the 
tunnels all run into one another. 

From tho above it will be seen that at tho end of 
the second month of tho experiment all the bamboos 
which had gone through tho whole process (Experiments 
IV, VI, VII, VIII, and IX) showed no attack by tho 
beetles. Those which had boon infested previously to 
the oil bath must have had all eggs, larvae and beetles 
they may have contained at the time killed off by the 
oil. It may be contended that tho booties have in all 
cases had other bamboos to attack and so have left the 
oiled ones alone. Since, however, this will almost in¬ 
variably be the case throughout tho country, this point 
would not appear to ho an important one. 

For tho third month up to July 27th tho following 
results were obtained:— 

Experiment I .— Untreated bamboo —A large num¬ 
ber of beetles taken from tho box this month, especially 
on and alter July 21st. From the number found alive 
between July 2lst and 27ili it is probable that a now 
generation of beetles arising from the eggs laid by the 
June beetles issuod at this period: a fow predaceous 
beetles present. 

Experiment IX— IValer—No signs of attack. 

Experiment Ilf.—C/wSh*—No signs of attack. 

Experiment IF. — Oil —No signs of attack. 

Experiment V.—CuSOi—k very largo number of 
beetles taken from this box (mostly alive) towards tho 
end of the month, as many as 106 being taken out 
on July 21st—evidently a now generation. 

Experiment VI—Oil —No signs of attack. 

Experiment VII.—Oil —No signs of attack. 

Experiment VIII.—Oil and untreated attached 
bamboos —No signs of attaoks. Beotlos very Humorous 
in the box and in the untroatod bamboo. 
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Experiment IX— Experiment with bamboos in the 
open— Tho attack has boon continued in the untreated, 
water and GuSo* bamboos, and towards Lhc ond of the 
month a number of new holes were apparent, made by 
the new generation of beetles. In many cases these 
latter wore watched boring into the bamboos. The 
paper wrappers tied round the bamboos (on which the 
number of the particular experiment, etc., was written) 
showed round holes through them, the lesult of fresh 
work on the beetles’ part. Numerous beetles were also 
observed flying about the office between the 21st and 
27th of the month. 

The oil-treated bamboos wore unattacked. 

On the 29th June I received a communication from 
Mr. Williams in which he informed me that he had 
resoakod all tho bamboos (by then mostly converted 
into field telegraph posts) in oil. Although this was 
perhaps scarcely nocessary in the case of many yet as 
those in which the oil treatment was not satisfactoiy 
were mixod up with those which were fully soaked; 
this was evidently the safest thing to do. On the 
20th July I again paid a visit to the works and inspected 
the 9,000 bamboos. Tho Superintendent reported no 
further attaok, and this is the case at the present dale 
(18th August) although at least two generations of the 
beetles have issued sinco the treatment was carried out. 
Under tho present plan of soaking, which I was shown 
during this visit, overy bamnoo remains woll covered 
by the oil in tho tanks for 24 hours bofore being 
removed. ° 

For the fourth month up to 21st August the follow¬ 
ing results were obtained *.— 

Experiment I ,—Untreated bamboo—Dating the 
first dayB of August beetles continued to issue freely 
from the bamboos. From then onwards only a few 
were obtained from the box. Heavy boring by grubs 
was, however, going on inside the bamboos. 

Experiment II — Water —No signs of attaok. 

Experiment III.—OuSo 4 —No signs of attack. 

Experiment IV.— Oil— No signs of attack. 
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Experiment V. —Beetles were still issuing freely at 
beginning of August and tlioy commenced to do so 
again about the 21st. Predaceous beetles and ichneumon 
flies fairly numerous. 

Experiment VI .— Oil —No signs of at lack 

Experiment VII .— Oil— -No signs of attack. 

Experiment VIII.—Oil and untreated attacked 
bamboos —Oil bamboo unattached. 

Experiment IX.—Bamboos in the open— Beetles 
and larva) plentiful in the untieatod, water, and CuSo 4 
bamboos. The oil-treated bamboos remained un- 
att ached. 

The propared Telegraph posts in the Workshops 
remained unattaoked throughout the month. 

Por the fifth month up to September 28th the 
following results were recorded :— 

Experiment I.— Entreated bamboo —Between 
August 21st and September 7th a laige number of 
beetles issued from the bamboos and were found in the 
box—evidently a new generation. Again at the end 
of the month the number once more increased, 88 living 
and 63 dead beetles being taken from the box between 
September 22nd and 28th. This would ho yet another 
generation—the period from egg to beetle of this ono 
being evidently less than a month. 

Experiment II. — Water— No signs of attack. 

Experiment III — CuSo 4 —No signs of attack. 

Experiment IV. — Oil —No signs of attack. 

Experiment V .— CuiSof—Tho generation of beetles 
which commenced to issue after August 21st continued 
to issue up to September 7th, as many as 130 beetles 
being obtained from the box. 

Predaceous beetles feeding upon the bamboo-borers 
fairly numerous. The number of beetles issuing was 
less during latter part of the month. A large number 
of half-eaten remains of the shot-borers taken from 
the box. 

Experiment VI.—OH —No signs of attack. 
Experiment VII—Oil —No signs of attack. 
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Experiment VIII.—Oil and untreated attached 
bamboos —Oil bamboo unattacked. 

Experiment IX.—Bamboos in the open— Beetles 
issued during the first and latter part of the month 
freely from the untreated, water, and OuSo 4 treated 
bamboos. Of the oil bamboos, one which bad not been 
thoroughly soaked was attacked by two beetles at one 
end. The other properly soaked oil bamboos remained 
unattaoked, 

Tho Superintendent reported at the end of the 
month that none of the prepared telegraph posts had 
been attacked. 

Dor the sixth month up to October 30th the follow¬ 
ing observations were recorded:— 

Experiment I .— Untreated bamboos —The genera¬ 
tion ot beetles which commenced to issue towards the 
end of September continued on into October, 150 beetles 
issuing between September 29tli and October 7th. In 
the latter half of October beetles again issued numer¬ 
ously, over two hundred beetles issuing by the end of 
the month. 

Experiment II— Water —No signs of attack. 

Experiment III. — GuSoj, —No signs of attack. 

Experiment IV — Oil— No signs of attack. 

Experiment V .— CuSo 4 —Duiing the month the 
number of beetles issuing decreased until towards the 
end of the month the shot-borer beetles entnely slopped 
coming out. On the other hand, a number of preda¬ 
ceous beetles issued during the latter part of tho month 
they having evidently got tho upper hand and practi¬ 
cally exterminated all that wore lott of the bamboo- 
borers. 

Experiment VI — Oil—No signs of attack. 

Experiment VII—Oil —No signs of attick, 

Experiment VIII.—Oil and untreated bamboos — 
Oil bamboo is still unattached. 

Experiment IX.— Duiing the first part of the month 
beetles issued iu large number from the untreated, water, 
and OuSo 4 bamboos. During the latter part of the 
month a cold snap occurred between the 24th and 29th 
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and this seems to have put an end to the beetle’s work 
Oil bamboos unaltaekecl except the badly treated ono in 
which boring con tinned to a slight extent throughout 
t he month. 

I visited the woiksbops during the month, and 
inspected the converted bamboos 1 could find no signs 
of attack by the shot-borer although at least four genera¬ 
tions ol the beetle had issued in Calcutta since they 
had been treated. For the seventh month up to the 
15 th November the observations recordod show that the 
attack of the beetle practically ceased this year at the 
end of Octobor with the coming of tho first cold snap. 
In warmer years the attacks would probably be carried 
on up to the middle of November. 

tanks, 

The experiments dotailed above show, I think, the 
following:— 

(1) That neither the five days in water nor that 
followed by a furtbor five days in CuSo 4 arc of any use 
as a protection against tho bcetlos. It is true that 
Experiments II and III seemod at first to prove that 
these soakings were effective since the bamboos in those 
boxes have remained unattaokod. 1 attribute this, 
however, sololy to tho fact that tho pieces of bamboos, 
selected at haphazard in tho Telogriph Workshops, and 
placed in tho closed boxes in April whon the booties 
woro egg-laying, did not happen to havo had egg depo¬ 
sited in ihom and consequently wlion they wore placed 
in tho beetle-proof boxes and protootod against tho 
beetles thoy showed no attacks. All tho subsequent 
experiments with those classes of treatment show that 
thoy are no protection against the beetles. 

(2) That the bamboos which had gone through all 
tho stages of tho treatment and had received a proper 
soaking in the oil tank romained unattackcd and in 
addition woro proof against further attacks by the 
beetles. 

(3) That at least five generations of those booties 
issued between the last week in April and the end of 
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October: the 1st taking about seven weeks, from end 
of April to tbo tliird week in Juno, to run through all 
its stages: tho 2nd about 4-5 weeks, from the third week 
in Juno to noar tho end of July : tho 3rd 4 weeks, from 
i he end of July to tho beginning of September: the 4th 
less than 4 weeks, from 1st week in September to end ol 
tho month: tho 5th from end of September to end of 
October. It is probable that many ol the beetles of this 
generation were caught and killed off by the cold snap 
experienced lowaids the end of the month. 

(4) That bamboos out in the forests hot ween Dec¬ 
ember and Pobraary can, even if not treated till between 
two and throo months after cutting (by whioh time it is 
probable that many of them will contain eggs) be pre 
served by the oil treatment from further attacks of the 
April, June, July, September, and October generations 
of beetles, each of whioh attacks means their subsequent 
liddling by ihe larva) arising from the eggs laid by I he 
beetles. 

(5) That the oil treatment therefore considerably 
prolongs the period of usefulness of the bamboo, this 
period being, as far as the experiments at present show, 
at least a year. 


Recommendations. 

(а) I am inclined to recommend that tho soaking 
for five days in water should bo continued since a thick 
shiny gelatinous substance exudes from the bamboos 
during this process, and this exudation probably enables 
the bamboo to absorb a larger quantity of oil than would 
be otherwise the ease. 

(б) That tho soaking in tho eoppor sulphate solution 
he discontinued since the experiments have shown it to 
have no preservative effect against the beetles. 

(o) That tho bamboos be allowed to dry in a covered 
shed for several days after the water process. 

(d) That after drying the bamboos be soaked for 48 
hours in common Jtangoon oil. 
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Cost. 

The Superintendent of the Telograph Workshops 
states that the cost of the treatment as oarriod through 
by him, i.e., live days in wator, ilye days in OuSoj fol¬ 
lowed by soveral days drying a]id tlien two separate sow¬ 
ings (at an interval of a couple of months) of 24 hours 
each in Rangoon oil, amounts to JR3-5 per 100 6-foot 
lengths or 6 3 pies per length. This inoludes the 
labour* 

Omitting tho CuSo* treatment and a second soak¬ 
ing in the oil, together with tho additional hand ling in- 
volved, should effect a saying in this price, although of 
course the longer poriod of soaking in oil will enable the 
bamboos to absorb moro of this than they would in the 
shortor one of 24 hours only. 

Concluding Remarks* 

Although we haye yet to see how long the oil-soaked 
bamboo will remain proof against the attacks of tho 
beetles, I am of opinion that tho experiments have 
advanced sufficiently to render the publioation of a note 
upon the subject of use to those concerned Bamboos 
are so largely used that tho prolongation of their poriod 
of usefulness by even a year only would effect a con¬ 
siderable monetary saving. I trust, however, io bo able 
to show that tho treatment will he found to havo a yet 
longer beneficial effect. To tho Diroctor General of 
Telegraphs belongs tho credit of having initiated this oil 
treatment, and to Mr. Williams, to whom mv thanks are 
due for the courtesy with whioh ho has aided me with 
the specimens and information required to carry on the 
series of experiments, that of having so efficiently carried 
it out. 


a. I. 0. V Qr-Sfo. 2057 R. & A.-1M1-1903-SOO.-B. N. D, 
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